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Aus der Universitats-Kinderklinik zu Helsingfors. Vorstand: Prof. 
Dr. A. Yippé. 


EINIGE ANTHROPOLOGISCHE EIGENSCHAF- 
TEN BEI SCHULERN DER VOLKSSCHULEN 
IN HELSINGFORS. 


(Mit 7 Abbildungen im Text.) 


Von 


T. BRANDER. 


1. Ubersicht. 


Um einige noch vorhandene Liicken in unserer Kenntnis tiber 
die Anthropologie der Schulkinder Finnlands auszufiillen, nahm 
ich eine Untersuchung an 723 Schiilern zweier schwedischer Volks- 
schulen in Helsingfors vor. Die Verteilung des Materials, nach 
Alter und Geschlecht, geht aus Tabelle 1 hervor, in welcher 
auch die Medianen der respektiven Altersklassen angegeben sind. 
Wohl stehen die untersuchten Kinder im Alter von 6—15 Jahren, 
doch da die jiingste und die 2 Altesten Altersgruppen so schwach 
vertreten sind, dass den gewonnenen Ergebnissen fiir diese Alters- 
klassen keinerlei Bedeutung beigemessen werden kann, ist es 
eigentlich richtiger zu sagen, dass meine Untersuchungen sich auf 
die Altersperiode von 7—13 Jahren, oder ganz genau von 6.5—13.4 
Jahren beziehen, weil ich in vorliegender Arbeit zu den 7-Jahrigen 
6.5—7.4 Jahre alte Kinder, zu den 8-Jahrigen 7.5—8.4 Jahre alte 
Kinder usw. gerechnet habe. Die in der folgenden Tabelle an- 
gefiihrten »ausgeglichenen Durchschnittszahlen» sind nach der 
Methode mit successiven Medien ausgeglichen. 


Tabelle 1. 


Verteilung des Materials nach Alter und Geschlecht. 


Nicht in jedem padiatrischen Lehrbuch sind Tabellen iiber 
den Kopfumfang bei Kindern in den verschiedenen Altersstufen 
aufgenommen. Ausserdem sind lokalbedingte Schwankungen mehr 
oder weniger in die Augen fallend. Was speziell Finnland anbe- 
trifft, hat es hier bis jetzt iiberhaupt keine, den Kopfumfang bei 
Kindern betreffende Daten gegeben, weswegen ich hier, zwecks 
Vergleichsméglichkeit, eine entsprechende Aufstellung (Tabelle 2) 


2. Kopfumfang. 


nach Heubner (Berlin) anfihre. 


Tabelle 2. 


Kopfumfang bei Kindern nach Heubner. 


| 
ond Knaben Madchen | 
(Jahre) Knaben | Madchen 
| | 
6 1 1 6.0 6.3 
7 39 45 | 7.2 7.2 
8 56 87 8.0 8.1 
9 64 74 9.0 9.0 
10 72 70 10.0 | 10.0 
11 | 49 42 10.9 | 10.9 
12 32 35 11.9 11.8 
13 24 17 12.7 12.8 
14 | 9 3 13.9 13.8 0 | 
15 | 2 1 — — | 
Total | 348 375 


Alter (Jahre) 


Kopfumfang (cm) 


45.6 
48.0 
50.0 
50.0 
51.3 
52.3 
52.6 


6 
| 
| 
| 
| | 
| 1 | 
| 
4 
5 
8 
| 12 


Die Werte fiir den Kopfumfang bei dem mir zur Verfiigung 
stehenden Schiilermaterial, sind in Tabelle 3 zusammengefasst, 
wobei die Messung dieses Umfanges so vorgenommen wurde, dass 
dieser sich mit dem von Martin als »Horizontalumfang des Kopfes» 
(45) bezeichneten Begriffe deckt. 


Tabelle 3. 


Der Kopfumfang in cm bei Kindern im Schulalter nach Verfasser. 


Alt Durchschnittszahl 
(Jahre) Max. | Min. Median unausge- | ausge- 
glichen | glichen 
Knaben 
6 — | — | (50.0) | _ on 
7 55.0 50.0 | 52.0 52.3 52.3 
8 59.0 | 50.0 53.0 52.6 52.6 
9 | 560 | 490 | 53.0 52.8 | 52.8 
10 55.0 | 50.0 53.0 52.9 53.0 
11 57.0 | 49.0 53.0 | 53.2 53.2 
12 | 56.0 | 51.0 54.0 | 53.6 53.5 
13 57.0 | 51.0 54.0 53.8 53.8 
144 | 540 | 52.0 54.0 53.4 | 
15 57.0 | 530 | — 55.0 | — 
Méddchen 
6 — | == | 
7 55.0 | 49.0 51.0 51.2 | 51.2 
8 56.0 | 48.0 51.5 | 51.5 | 51.5 
| 9 55.0 50.0 51.5 51.7 | 51.8 
10 55.5 49.0 52.0 52.3 52.1 
| 11 | 55.0 | 50.0 52.0 52.4 | 52.6 
12 | 55.5 50.0 53.0 53.0 53.0 
13 | 56.0 52.0 | 54.0 53.6 53.6 
14 53.0 51.5 | 52.0 52.2 ~ 
| 15 | = (54.0) 


Die in Abb. 1 dargestellten Kurven griinden sich auf die aus- 
geglichenen Durchschnittszahlen in Tabelle 3. Man bemerkt, dass 
die Durchschnittszahlen fiir Madchen durchgehend niedriger sind 
als die entsprechenden Werte fiir Knaben, dass dabei aber ein 
standiges Bestreben zum Ausgleich, besonders vom 11. Lebens- 
jahre beginnend, sich geltend macht. 


10 11 


Abb. 1. Kopfumfang bei Knaben und Madchen nach Verfasser. 
I. Knaben, II. Madchen. (Tabelle 3.) 


3. Handkraft. 


Zur Beurteilung des kérperlichen Zustandes eines Individuums 
ist die dynamometrisch gemessene Handkraft ein gutes Kriterium. 
Wahrend Krankheit oder gestértem Entwicklungsgang sinkt die 
Muskelkraft, bei gleichmassigem Wachstum in den Wachstums- 
jahren ist sie in stetem Zunehmen begriffen. Man miisste daher 
erwarten, dass dynamometrische Untersuchungen von Padiatern 
in grossem Umfang ausgefiihrt worden waren. Dem ist aber nicht 
so, sondern man findet den gréssten Teil der diesbeziiglichen 
Arbeiten auf dem Gebiet der Sportmedizin und der Konstitutions- 
forschung. 

Am intensivsten hat sich Schlesinger, der in einer Reihe von 
Arbeiten iiber seine erhaltenen Ergebnisse berichtet, mit Unter- 
suchungen tiber die Handkraft bei Kindern beschaftigt. Er hat 
dabei meist den Collinschen Dynamometer angewandt, der auch 
allgemein bei z. B. medizinischen Ungliicksfalls-Untersuchungen 
im Gebrauch ist. Nach Schlesingers Ansicht kann man von 10 
Jahren an mit der erwahnten Methode, die allerdings gewisse Minimi- 
forderungen an Handkraft, Intelligenz und Interesse fiir die Priifung 


8 
cm 
54 
I 
53 I 
52 
51 
7 8 9 PO 12 13 
Jahre 
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stellt, befriedigende Resultate erhalten. Die Knaben sind an Hand- 
kraft im Allgemeinen den Madchen iiberlegen, ausser im Alter 
von 13—14 Jahren, wo bei beiden Geschlechtern ungefahr die- 
selben Werte erhalten werden. Die Wechselbeziehungen zwischen 
der Handkraft und der Kérperlange treten sehr deutlich zu Tage, 
zwischen Ké6rpergewicht und Entwicklungsgrad der Intelligenz 
sind sie weniger markant. Bei kraftig entwickelter Muskulatur 
erhalt man natiirlich héhere Werte, wahrend bei Fettleibigkeit 
geringere erzielt werden. Kinder mit leptosomem Koérperbau sind 
auch in dynamometrischer Hinsicht minderwertiger als Pykniker. 
Sport und bessere Lebensbedingungen begiinstigen die Zunahme 
der Handkraft. In Tabelle 4 sind einige von Schlesingers Werten 
(1927) zusammengestellt. 


Tabelle 4. 


Handkraft in kg nach Schlesinger (1927). 


Alter (Jahre) Knaben Madchen 
6—7 7 5 
9—10 13 11 

13—14 20 19 


Atzeni, der auch mit Hilfe des Collinschen Dynamometers 
eine grosse Anzahl Kinder und Jugendliche untersucht hat, findet, 
dass die Handkraft nicht in so hohem Masse von der Kérperlange 
abhangig ist, wie Schlesinger es behauptet, dagegen stehe sie natiir- 
licher Weise wohl in Wechselbeziehung zur Lange der Hand und 
zu einigen Umfangsmassen der oberen Extremitat. 

Bei meinen Untersuchungen wandte ich einen Dynamometer 
vom selben Collinschen Typus an, der sich aber von dem all- 
gemein im Gebrauch befindlichen darin unterschied, dass die Bran- 
chen nicht nach aussen konvex, sondern in der Mitte konkav 
gebogen waren, wodurch es leichter wird, den Apparat bei Kindern 
in Anwendung zu bringen. Die Resultate wurden fiir jede Hand 
gesondert vermerkt. Da der Unterschied in der Starke der linken 
und rechten Hand, besonders bei Linksern, nicht selten ein sehr 
bedeutender ist, ist es nicht méglich, nur die Werte fiir die eine 
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Hand allein in Betracht zu ziehen. Daher habe ich, um mit einer 
méglichst geringen Anzahl von Tabellen zurechtzukommen, im 
Folgenden die durch Addition der fiir jede Hand einzeln festge- 
stellten Zahlen erhaltenen Werte angegeben; diese sind also nicht 
identisch mit den Werten, welche man erhalt, wenn beide Hande 
gleichzeitig geprift werden. Die 6 Falle, bei denen die eine 
Hand beschadigt war und deswegen nicht untersucht werden 
konnte, sind aus Tabelle 5, in der die Ergebnisse meiner Unter- 
suchungen zusammengestellt sind, fortgelassen. 


Tabelle 5. 


Die dynamometrisch gemessene Handkraft nach Verfasser. 


| Durchschnittszahl 
| Alter | Anzahl Max. | Min Median | ener a 
| (Jahre) | * | unausge-| ausge- 
| | glichen glichen 
| 
| Knaben 
| 7 | 39 | 260 | 10.0 | 15.0 15.7 15.7 
| 8 | 55 | 290 | 90 | 200 | 20.1 19.8 
| 9 | 63 39.0 | 80 | 230 | 235 23.0 
| 10 | 7 | 44.0 18.0 | 28.0 27.9 27.2 
| 11 49 43.0 14.0 | 29.0 30.2 32.1 
12 | 32 | 58.0 24.0 38.0 38.2 36.2 
13 | 24 57.0 25.0 39.5 | 40.2 40.2 
14 | 9 48.0 33.0 | 42.0 | 41.3 — 
| 15 2 | 62.0 36.0 | — | 49.0 _ 
| Total | 344 | 
Méddchen 
6 | — | — (11.0) 
7 | 45 24.0 | 5.0 10.0 | 11.2 11.2 
8 | 87 29.0 | 8.0 14.0 | 15.3 14.7 
9 | 74 30.0 9.0 170 | 17.7 | 17.9 
10 3| 7 35.0 12.0 20.0 20.6 | 20.7 
11 |) 4 42.0 11.0 24.0 23.9 24.9 
| 12 | 34 45.0 19.0 29.0 30.1 28.7 
| 13 17 44.0 20.0 32.0 | 32.0 32.0 
14. 3 36.0 27.0 | 33.0 32.0 | 


|_| 
Total 373 


11 


Aus Abb. 2, die an Hand von Tabelle 5 konstruiert ist, ergibt 
sich, dass die Knaben auch in Hinsicht der Handkraft den 
Madchen iiberlegen sind. Eine ausgepragte Neigung zum 
Ausgleich im Pubertatsalter, wie es aus Schlesingers Material 
ersichtlich ist, lasst sich in meinem Material nicht nachweisen. 
Die grossen quantitativen Unterschiede zwischen Schlesingers 
und meinen Werten hangen natiirlicherweise davon ab, dass 
eben genannter Verfasser die Werte fiir nur eine Hand an- 
gegeben hat. 
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Abb. 2. Die summierte dynamometrische Handkraft beider Hande 
nach Verfasser. I. Knaben. II. Madchen. (Tabelle 5.) 
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4. Das »Philippinermass». 


Im Sommer 1939 fand ich in einer Tageszeitung eine Notiz, 
welche zu berichten wusste, dass die Schulbehérden auf den Philip- 
pinen, wo ein Taufzeugnis gewohnlich nicht ausgestellt wird, sich 
folgender Methode zur Entscheidung der Frage, wann ein Kind 
das schulpflichtige Alter erreicht hat, bedienen. Die rechte obere 
Extremitat wird iiber den Kopf gelegt, und erreichen dabei die 
Fingerspitzen die Ohrmuschel der entgegengesetzten Seite, so 
wird es angesehen, dass das Kind »das Mass halt», im anderen 
Fall wird der Schulgang aufgeschoben bis zu einem spateren Zeit- 
punkt, wo die Priifung positiv ausfallt. Von dieser Notiz aus- 
gehend, die ich allerdings bis jetzt noch in keiner wissenschaft- 
lichen Arbeit habe bekraftigt finden kénnen, begann ich die Richtig- 
keit der erwahnten Angabe an den Kindern, mit denen mich meine 
tagliche Arbeit in Beriihrung brachte, nachzupriifen. Es erwies 
sich auch sehr bald, dass Kinder im Alter von ca 7 Jahren sich 
tatsachlich gerade in dem Entwicklungsstadium befinden, wo die 
Spitze des Mittelfingers unter den genannten Bedingungen gerade 
nur mit der Ohrmuschel in Beriihrung gebracht werden kann, 
wahrend bei jiingeren Kindern im Allgemeinen dieser Kontakt 
nicht zustande kommt. Altere Kinder dagegen vermégen bei 
dem gleichen Versuch einen geringeren oder grésseren Teil der 
Ohrmuschel mit den Fingerspitzen zu decken. Diese Erscheinung 
ist auch ganz natiirlich, wenn man bedenkt, dass die Kérper- 
proportionen des Kindes ganz andere sind als die beim Erwachsenen 
und dass die Verschiebung in dieser Richtung allmahlich im Laufe 
der Wachstumsjahre vor sich geht. So betragt auch zum Beispiel 
die Héhe des Kopfes beim Neugeborenen 1%, bei 2-Jahrigen */,, 
bei 6-Jahrigen 1/,, bei 12-Jahrigen !/, und bei 18-Jahrigen 1/, der 
K6rperlange. Gleichzeitig mit dieser fortschreitenden relativen 
Verminderung der Kopfhéhe, nimmt die relative Lange der oberen 
Extremitaten zu (siehe Abb. 3). Diese Veranderungen in den 
Proportionen miissen natiirlicherweise dazu fiihren, dass der Ab- 
stand von der Spitze des Mittelfingers bis zum kranialen Pol der 
Ohrmuschel — welchen ich hier das Philippinermass genannt 
habe — unter gegebenen Bedingungen mit zunehmendem Alter bei 
Kindern zunimmt. 


12 
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Abb. 3 nach Stratz zeigt die wahrend der Wachstumsjahre vor sich gehende 

Verschiebung der Proportionen der einzelnen Kérperteile zu einander, Man 

beachte die Héhe des Kopfes und die Lange der oberen Extremitaten im Ver- 

haltnis zur Kérperlange. A. Neugeboren. B. 2 Jahre. C. 6 Jahre. D. 12 Jahre. 
E. Erwachsen. 


Da das hier skizzierte Phanomen mir eines systematischen 
Studiums wert erschien, habe ich meinen Untersuchungen iiber 
die Anthropologie der Schulkinder auch Nachforschungen iiber die 
Schwankungen des Philippinermasses in den verschiedenen Alters- 
klassen angeschlossen. Die Methodik ist dabei folgende. Die 
Versuchsperson wird in sitzende Stellung mit méglichst senkrechter 
Rumpflage gebracht. Der Kopf muss so gerichtet sein, dass die 
fronto-occipitale Ebene sich in absolut horizontaler Lage befindet. 
Die rechte obere Extremitat wird nun so tiber den Kopf gelegt, 
dass sie méglichst genau die transversale Richtung einhalt, die 
rechte Schulter darf nicht héher als die linke gehalten werden und 
die Spitze des rechten Mittelfingers muss direkt auf den kranialen 
Pol der linken Ohrmuschel weisen. Sobald diese Haltung passiv 
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Abb, 4. Ein 14-jahriges Madchen mit Philippinermass + 7 cm. 


erreicht ist, wird die Lage der Spitze des rechten Mittelfingers der 
Versuchsperson mit dem linken Zeigefinger des Untersuchenden 
festgelegt, wonach die Entfernung dieses Punktes von der Ohr- 
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Abb. 5. Das Philippinermass mit 7 Jahren ist + 0. 


muschel mit dem Massband bestimmt wird. Es ist nicht geraten, 
die Versuchsperson aufzufordern, aktiv die erwiinschte Stellung 
einzunehmen, denn dieses genau zu erreichen gelingt nur selten. 
Auch soll das in Frage stehende Mass nicht bestimmt werden, 
wahrend das Kind sich weiter in der beschriebenen Lage befindet, 
denn diese ist unbequem und das Kind ermiidet schnell, wodurch 
es leicht zu einer Verschiebung der Stellung kommen kann. Die 
von mir hier beigefiigten Abb. 4—6 sind nicht als Ideal zur 
Veranschaulichung der richtigen Stellung aufzufassen, sondern 
beabsichtigte ich mit ihnen nur in groben Ziigen zu zeigen, wie 
verschieden gross das Philippinermass in den einzelnen Alters- 
stufen sein kann. Wird der Kontakt zwischen Fingerspitze und 
Ohrmuschel gerade nur erreicht, so ist das in Frage stehende Mass 
+0, vor Zustandekommen dieser Beriihrung negativ, spaterhin 
positiv. Aus meinen praliminaéren Untersuchungen hat es sich, 
wie vorher gesagt, erwiesen, dass das Philippinermass bei Eintritt 
in das Schulalter tatsachlich + 0 ist, sowie auch, dass es im Saug- 
lings- und Spielalter negativ, im Schulalter positiv und in den 
letztgenannten Altersperioden tiberhaupt im Zunehmen begrif- 
fen ist. 
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Abb. 6. Ein 3-jahriges Madchen mit Philippinermass — 5 cm. 


Meine Nachforschungen iiber das Philippinermass im Schul- 
alter sind in der Tabelle 6 zusammengefasst und in Abb. 7 ver- 
anschaulicht. 
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Tabelle 6. 


Das Philippinermass im Schulalter nach Verfasser. 


| 
} | | Durchschnittszahl 


| Genes) Max. Min. Median unausge- | ausge- 
| glichen glichen 
Knaben 
6 | — | — | (—1.0) — — 
7 | + 4.0 — 1.0 + 1.0 + 0.4 + 0.4 
8 | + 60 | —1.0 + 1.0 + 1.3 $15 
| +m] 4287 #=%| +98 
100 =| +90 +10 | +440 + 3.8 | + 3.6 
11 + 10.0 +10 | +44. + 4.3 | +4.4 
2 80 +10 | 45.0 + 5.2 | + 5.1 
13 + 9.0 +20 | +60 + 5.7 + 5.7 
14 + 8.0 +5.0 | + 6.0 + 6.1 
15 + 70 | +60 | _ + 6.5 _ 
Méddchen 

6 — | — | (+0) | — — 
| + 0.6 + 0.6 
8 | + 5.0 +439 + 1.6 
| + +10 | + 2.6 + 2.7 
10 | + 7.0 ++ 1.0 + 4.0 +38 + 3.9 
11 + 8.0 + 2.0 + 5.0 + 5.3 + 5.0 
12 | + 12.0 +10 | +6.0 + 6.0 | + 6.0 
13 + 10.0 ae 4. 90 + 6.6 + 6.6 
14 + 9.0 + 6.0 + 7.0 + 7.3 | —_ 
15 | + 8.0 


Wir sehen also, dass das Philippinermass im Laufe des Schul- 
alters von + 0 bis auf + 6 oder + 7 cm steigt. Anfangs laufen 
die Kurven der Knaben und die der Madchen ziemlich parallel 
und recht nahe von einander, vom 9—10 Jahre jedoch ist ein 
deutliches Auseinandergehen derselben zu bemerken. Im Gegen- 
satz zu dem, was bei den Massen von Kopfumfang und Handkraft 
der Fall war, verlauft hier die Kurve des Philippinermasses der 
Madchen durchweg oberhalb der der Knaben. Dieser Umstand kann 
méglicherweise zum Teil in Abhangigkeit von dem kleineren Kopf- 
umfang der Madchen stehen, denn je kleiner der Schadel ist, desto 
kiirzer wird auch der Umweg von der einen Schulter iiber den 
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Scheitel hinweg zum Ohr der entgegensetzten Seite. Bei 12 Jahren 
nahert sich die Kurve des Philippinermasses der Madchen deut- 
licher der der Knaben, was vielleicht damit in Zusammenhang 
gebracht werden kann, dass um denselben Zeitpunkt eine weitere 
Steigerung der Ausgleichungstendenz zwischen den Kopfumfangs- 
kurven beider Geschlechter zu vermerken ist (Abb. 1). Es muss 
noch hinzugefiigt werden, dass meine Untersuchungen ausgefiihrt 
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Abb, 7. Das Philippinermass im Schulalter. I. Knaben. II. Madchen. 
(Tabelle 6.) 
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wurden, ohne dass die Kinder entkleidet wurden. Méglicherweise 
wiirde man bei Untersuchungen entkleideter Kinder etwas ab- 
weichende Resultate erhalten. 

Das Angefiihrte scheint mir eine geniigende Indikation zu 
sein fiir eine systematische Erforschung des Philippinermasses 
auch wahrend des Sauglings- und Spielalters, zu deren Ausfiihrung 
ich hoffe zu einem spateren Zeitpunkt Gelegenheit haben zu kénnen. 

Ausser einem theoretischen Interesse hat das Philippinermass 
zweifelsohne auch eine gewisse praktische Bedeutung als ein Kri- 
terium fiir den Grad der Ké6rperentwicklung im Allgemeinen. 
Ob und wieweit Kinder mit unternormalem Philippinermass auch 
in anderer Hinsicht auf einer mehr infantilen Entwicklungs- 
stufe stehen als andere Kinder, bleibt einer weiteren Forschung 
vorbehalten. Méglicherweise kann das in Frage stehende Mass 
auch forensische Anwendung bei Schatzung des Alters z. B. von 
ertrunkenen Kindern, finden. 


5. Ohranhingége. 


Im Zusammenhang mit diesen Untersuchungen iiber die An- 
thropologie der Schulkinder, hatte ich auch die Absicht, das Vor- 
kommen einiger seltener auftretenden Anomalien zu _ beachten, 
wie die Ohranhange und die mongoloiden Partialsymptome, deren 
Genealogie und Haufigkeit des Auftretens naher zu erforschen 
von Interesse sein kénnte. Leider musste ich wegen der herr- 
schenden Zeitverhaltnisse auf diese Plane verzichten. Nur einige 
wenige sporadische hierhergehérende Beobachtungen iiber den 
Aurikularanhang mégen hier angefiihrt sein; die mongoloiden 
Partialsymptome werde ich in anderem Zusammenhang behandeln. 

In einer friiheren Arbeit habe ich erwahnt, dass die Haufig- 
keit der Ohranhange bei Volksschulkindern von Ostmann auf 
1.5 °/ 99 festgestellt ist und dass Wiechmann bei seinen othologischen 
-atienten genau dieselbe Promillezahl gefunden hat. In meinem 
Material, das wie Ostmanns auch aus Volksschulkindern bestand, 
notierte ich das Vorkommen dieser Anomalie bei 3 Fallen (alles 
Knaben), was 4°/ 99 ergeben wiirde, wenn es iiberhaupt zulassig 
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sein sollte, Promillezahlen auf Grund von so seltenen Beobachtungen 
anzufiihren. 

Von genetischem Interesse kénnte es sein zu konstatieren, 
dass in einem von diesen 3 Fallen ausserdem der Bruder und so- 
wohl Grossvater wie Grossmutter miitterlicherseits Ohranhange 
aufgewiesen haben. 
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UBER MONGOLOIDE PARTIALSYMPTOME 
MIT BESONDERER BEACHTUNG DER SOG. 
VIERFINGERFURCHE. 


(Mit 8 Abbildungen im Text.) 
Von 


T. BRANDER. 


1. Einleitung. 


Die mongoloide Idiotie wurde als eine besondere Form der 
Oligophrenie zuerst von J. Langdon-Down im Jahre 1866 
abgegrenzt und beschrieben. Seitdem ist diese charakteristi- 
sche und eigentiimliche Krankheit Gegenstand einer periodisch 
sehr intensiven Forschung gewesen, ohne dass es bis jetzt gelungen 
ware, zu einer endgiiltigen klaren Auffassung iiber viele hierher 
gehoérige, grundlegend wichtige Fragen, wie beispielsweise ihre 
Atiologie, zu gelangen. Besonders in letzter Zeit ist der Eifer der 
Forschungsarbeit von neuem entfacht, was wohl teilweise darauf 
zuriickgefiihrt werden kann, dass, laut der Ansicht eines Teils der 
Verfasser (z. B. Stoeltzner), das Vorkommen des Mongolismus im 
Zunehmen begriffen ist, in der Hauptsache jedoch dadurch zu 
erklaren ist, dass die angewandte Erbpathologie in den letzten 
Jahren einen starken Aufschwung erlebt hat, wodurch auch das 
Interesse fiir die mongoloide Idiotie gestiegen ist. Selbstverstand- 
lich sind es dabei atiologische Probleme, die in den Vordergrund 
der Forschungsarbeit geriickt sind. 

Eigentiimlicherweise ist man in der Erforschung der Atiologie 
der mongoloiden Idiotie noch nicht weiter gekommen, als dass 
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die Meinungen selbst in der wichtigsten Frage, ob hierbei peri- 
statische oder genotypische Faktoren von grésserer Bedeutung 
sind, auch weiterhin scharf auf einander prallen. Sogar in den 
Veréffentlichungen der allerletzten Jahre findet man reprasentative 
Namen sowohl unter den Verteidigern der Anschauung, dass die 
Erblichkeit die Hauptursache des Mongolismus bildet (Doxiades & 
Portius), wie auch in dem Lager derer, die der Peristase (Geyer) 
die Hauptschuld an ihm geben. Dieser Sachverhalt hangt wohl 
in erster Linie damit zusammen, dass die mongoloide Idiotie 
bei Anwendung der iiblichen erbbiologischen Methoden sich als 
Forschungsobjekt besonders wenig geeignet erweist. Hierunter 
ist nicht nur zu verstehen, dass diese Patienten auf Grund ihrer 
hohen Mortalitat in den Kinderjahren, ihres Hypogenitalismus 
und ihres hochgradigen Intelligenzdefektes nur dusserst selten in 
die Lage kommen, selbst Nachkommen zu erzeugen, sondern 
man kommt in diesen Fallen auch bei Anwendung der Zwillings- 
methode zu kurz, da peristatisch bedingte Abnormitaéten in den 
Ovarien und der Uterusschleimhaut, die von einigen als mégliche 
Ursachen des Mongolismus angesehen werden (Geyer, v. d. Scheer 
u. a.), natiirlicherweise auch Konkordanz bei eineiigen Zwillingen 
bedingen kénnen (Luxenburger). 

Wahrend der genealogischen Forschungen nach der Atiologie 
der mongoloiden Idiotie hat man nicht nur das im allgemeinen 
sparliche Vorkommen von anderen typischen Fallen von Mongo- 
lismus in den Sippen der Probanden beachtet, sondern man hat 
die Aufmerksamkeit auch darauf geheftet, dass bei den Ange- 
hérigen der Patienten nicht selten Ziige anzutreffen sind, die zu 
einem Teil an Mongolismus erinnern, ohne dass diese, allein des- 
wegen, selbst als direkt defekte Individuen angesprochen werden 
diirften (Dovxiades & Portius, Lahdensuu, Orel, Rittmeister, Schréder, 
Schulz u. s. w.). Hierbei entsteht sofort die Frage, ob diese Falle 
vielleicht als Abortivformen des Mongolismus aufzufassen waren, 
wodurch die Erblichkeitstheorie gestiitzt werden wiirde, oder ob 
es sich hierbei nur um Eigenschaften handelt, welche morpho- 
logisch wohl an die bei mongoloider Idiotie vorkommenden erinnern, 
ohne jedoch mit ihr in genetischem Zusammenhang zu stehen. 
Diese Fragestellung ist analog mit der bei Syringomyelie und Status 
dysraphicus. Die Anwendung der Bezeichnung Abortivformen 
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oder »unreine» Falle oder sogen. formes frustes erfordert doch eigent- 
lich, dass nicht nur ein einziges, sondern mehrere hierzu gehorende 
Symptome an einer und derselben Person nachgewiesen werden 
kénnen. Solche Falle sind z. B. von Elschnig, Galant und Mende 
beschrieben worden. Nach einigen Autoren kénnen diese Eigen- 
schaften sogar familiar vorkommen. Fiir ahnliche Falle sind auch 
die Bezeichnungen »rudimentdre» oder »latente Formen» von Mongo- 
lismus, »Pseudomongoloide» und »mongoloid stigmatisierty ange- 
wandt worden (Elschnig, Malz, Galant, Rittmeister). Bei Durch- 
arbeitung des hierher gehérenden Schrifttums kann man sich des 
Eindruckes nicht erwehren, dass gewisse mongoloide Partial- 
symptome in der Sippe der mongoloiden Probanden tatsachlich 
haufig vorkommen. Wie gross dagegen die Haufigkeit ihres Vor- 
kommens in andern Sippen ist, ist eine andere Frage. Eine der 
Hauptvoraussetzungen dafiir, dass die Frage iiber die Erblichkeit 
des Mongolismus iiberhaupt gelést werden kénnte, ware die genaue 
Kenntnis iiber die Haufigkeit des Vorkommens der Partialsymp- 
tome nicht nur bei den mongoloiden Idioten selbst und ihrer 
Sippe, sondern auch bei der Durchschnittsbevélkerung. 

Von den vielen hierher gehérenden morphologischen Eigen- 
tiimlichkeiten will ich an dieser Stelle nur einige von den wichtig- 
sten in Betracht ziehen, namlich die schrdggestellten Lidspalten 
(der laterale Lidwinkel steht héher als der mediale), den Epi- 
canthus und die sogen. Vierfingerfurche. Die Haufigkeit des Vor- 
kommens der erstgenannten Symptome geht aus Tabelle 1 nach 
Schréder hervor. 

Tabelle 1. 
Haufigkeit des Vorkommens einiger mongoloider Partialsymptome in Pro- 
zenten nach Schréder. 


Durchschnitts- 
Andere bevélkerung 


Geschwister von | 
Diagnose Mongoloiden 
(53 Falle) 


Verwandte von 
Mongoloiden 168 Falle 
(205 Falle) laut Nach- 
forschung 


302 Falle 
laut Un- 
ter- 
suchung 


Schraggestellte 
Lidspalten 
|Epicanthus 


- 3.8 8.3 2.6 4.0 
i 1.4 7.5 11.6 
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Schréder ist einer von den Forschern, die es nicht fiir unméglich 
ansehen, dass die Erblichkeit der wichtigste Faktor in der Atiologie 
der mongoloiden Idiotie ist. Dagegen meint Geyer, wie gesagt, 
dass diese Krankheit vor allen Dingen durch peristatische Momente 
hervorgerufen wird. Bei 112 Verwandten von mongoloiden Pro- 
banden fand letztgenannter Verfasser nur ein einziges Mal einen 
angedeuteten Epicanthus. Es ist ohne weiteres klar, dass die 
Haufigkeit des Vorkommens dieser morphologischen Eigenheit 
auch lokalbedingte Verschiedenheiten zeigt (Geyers Material 
stammt aus Berlin, Schréders aus Miinchen). Nach Ratzowski 
(Westphalen) soll sogar bis zu 30 % der Bevélkerung in Europa 
Epicanthus aufweisen kénnen. Ein anderer Faktor, der die Haufig- 
keit des Vorkommens dieses Phanomens stark beeinflusst, ist das 
Alter der Untersuchten, wie es aus Tabelle 2 nach Martin hervor- 
geht. Nach dieser Statistik ist die Prozentzahl beim mannlichen 
Geschlecht etwas héher als beim weiblichen. 


Tabelle 2. 


Vorkommen des Epicanthus bei der Bevélkerung Miinchens in Prozenten 
nach Martin. 


Mannliches Weibliches 
Geschlecht Geschlecht 


1—6 Mon. 33.1 
25.6 


20.3 


Auch einige andere von den mongoloiden Partialsymptomen 
sind mit zunehmendem Alter der Riickbildung unterworfen, u. z. 
nicht nur bei den Verwandten der Mongoloiden und der Durch- 
schnittsbevélkerung, sondern auch bei den Probanden selbst. 
Jegliche hierher gehérende Frequenz-Statistik muss deswegen 
ziemlich wertlos erscheinen, solange ihr nicht gleichzeitig genaue 
Angaben iiber das Lebensalter des Patientenmaterials beigefiigt 
sind. 


|_| 

6—10 » 4.4 32 
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Schliesslich ist zu bemerken, dass selbstverstandlich nicht alle 
mongoloiden Partialsymptome genotypisch identisch mit den bei 
mongoloider Idiotie vorkommenden zu sein brauchen. So spricht 
Galant z. B. von einem »Kalmiickentypus» oder »mongolischen 
Typus», wobei es sich um einen mehr oder weniger ausgesproche- 
nen Einschlag der mongolischen Rasse handelt. Uber diese Frage 
schreibt Lenz u. a.: 

»Ich habe den Eindruck, dass das krankhafte Mongoloid meist 
nicht klar von dem echten mongoloiden Typus, der ja in Europa 
weit verbreitet vorkommt, unterschieden worden ist. Wenn dieser 
mit einer aus irgendwelchen Griinden entstandenen Idiotie zu- 
sammentraf, so war man oft wohl mit dem Namen ’Mongolismus’ 
bei der Hand. Andererseits scheint kein Zweifel zu sein, dass die 
Aufstellung einer besonderen mongoloiden Idiotie biologisch doch 
berechtigt ist.» 


2. Die Vierfingerfurche. 


Die morphologische Eigenheit, die bei der Erforschung der 
Atiologie des Mongolismus im Augenblick das grésste Interesse 
auf sich lenkt, ist zweifelsohne die Vierfingerfurche (V. F. F.)}, 
deren Vorkommen jedoch noch immer so wenig bekannt zu sein 
scheint, dass man sogar in einigen vor kurzem erschienenen padiatri- 
schen Arbeiten Angaben dariiber vermisst. Es hatte daher viel- 
leicht seine Berechtigung, dieser interessanten Frage hier naher 
zu treten. 

Geschichtliches. Die Vierfingerfurche wurde zwar friiher von 
alteren Anatomen und Pathologen beobachtet z. B. Broca, Retzius 
und Schwalbe*, wurde aber bei mongoloiden Idioten zum ersten 
Mal erst im Jahre 1909 von J. Langdon-Downs Sohn, R. L.-D. 
beschrieben. Dieser Forscher fand die V. F. F. ausser beim Mongo- 
lismus auch bei andern Formen von Schwachsinn, vorzugsweise 


1 Auch »Transversalfalte> und »Affenfurches genannt, weil bei Affen ahn- 
liche transversale Funktionsfurchen vorkommen. 

2 Nach Beltmann findet man Abbildungen der V. F. F. schon in 400 Jahre 
alter chiromantischer Literatur. 
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im Verein mit gestértem Langenwachstum der Knochen. Indessen 
blieb diese Entdeckung von R. Langdon-Down langere Zeit ziemlich 
unbeachtet, bis dann sein Landsmann Crookshank im Jahre 1925 
die V. F. F. sowohl bei mongoloiden Idioten als auch bei Nicht- 
Idioten mit einigen anderen mongoloiden Partialsymptomen be- 
merkte. Diese Beobachtungen konnte Rittmeister im Jahre 1936 
bestatigen und er spricht sogar vom »Crookshankschen Syndrom»; 
doch fand er die V. F. F. auch bei mit einigen Entwicklungshem- 
mungen und Missbildungen behafteten Personen von nicht aus- 
gepragt mongoloidem Charakter (z. B. Kretinen und Anencephali- 
kern). Bei Mongoloiden stellte er in 11 von 27 Fallen eine voll 
ausgebildete V. F. F. und in 7 Fallen Ubergangsformen derselben fest. 
Es muss noch erwahnt werden, dass Crookshank die V. F. F. an 
Reprasentanten der mongolischen Rasse wie auch an ostasiatischen 
Kunsterzeugnissen beobachtet und daraus gefolgert hat, dass ein 
gewisser Zusammenhang zwischen der mongolischen Rasse und 
mongoloider Idiotie bestehen miisse. Besonders an chinesischen 
und japanischen Wiedergaben von Buddha stésst man nicht selten 
auf die V. F. F. Diese Angabe wird von Rittmeister bestritten, 
von Portius dagegen bestatigt. Die Kiinstler ebengenannter Na- 
tionalitaten sind offensichtlich gut unterrichtet dariiber, welch 
eine tiefere Bedeutung diesem Handlinientypus zuzuschreiben ist, 
verraten aber bei Befragen nichts dariiber (Crookshank). 
Morphologie. Ehe ich die Forschungsresultate der letzten 
Jahre auf dem Gebiete der V. F. F. wiedergebe, méchte ich einige 
Einzelheiten ihrer Morphologie beriihren. Unter Vierfingerfurche 
verstehen wir eine Verschmelzung der Linea mensalis und Linea 
cephalica der Handjléche zu einer einzigen Furche, die sich tiber 
die Metacarpophalangealgelenke der 4 ulnaren Finger erstreckt 
(Abb. 1). Im allgemeinen hat ja die Linea mensalis nur auf 
Digit. I1I—V Bezug, sie wird auch die »Dreifingerfurche» genannt, 
wahrend die Linea cephalica in der Regel am starksten im Gebiet 
der Digit. II—IV ausgebildet ist. Mitunter kann sie sich auch 
bis auf Digit. V hinziehen (Abb. 2)1, so dass sie sich dann fak- 
tisch iiber die 4 ulnaren Finger erstreckt, weswegen sie doch 
nicht mit der R. Langdon-Downschen Vierfingerfurche verwechselt 


1 Krankengeschichte Nr. 461/1940. 
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werden darf (die Linea cephalica wird nach Péch auch »Fiinffinger- 
furche» genannt). 


Abb, 1. Vierfingerfurche bei einem 12-jahrigen Normalschiiler. (Photo.) 


Abb, 2. Die Linea cephalica erstreckt sich tiber Digit. II—V. (Photo.) 


$3 
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Zieht man alle bekannten Ubergangsformen der V. F. F. 
in Betracht, so kénnte man sich von den normalerweise in 
der MHandflache verlaufenden Furchen (Abb. 3) beginnend, 
bis zu der voll ausgebildeten Vierfingerfurche, folgende Serie 
denken: 

1) Zwischen den mehr oder weniger parallel verlaufenden Linea 
mensalis und Linea cephalica tritt eine schrage Anastomose auf 
(Briicke», »Segment 2»; siehe Abb. 4), die die beiden Hauptlinien 
vereinigt. 

2) Die Anastomose ist deutlicher ausgeprigt, bekommt eine 
mehr transversale Stellung und verlauft ungefahr in derselben 
Richtung wie der ulnare Abschnitt der Linea mensalis und der 
radiale der Linea cephalica. Die auf diese Art entstandene »Vier- 
fingerfurche» ist noch nicht vollstandig gerade und ihr haften noch 
als Anhange Reste vom radialen Teil der Linea mensalis und vom 
ulnaren der Linea cephalica an (Abb. 5). 

3) Die typische Vierfingerfurche ist durchgehend gerade und 
zeigt keine anderen Verzweigungen als die Linea vitalis (Abb. 6). 

Nach Portius u. a. ist die V. F. F. aus 3 Segmenten zusammen- 
gesetzt, namlich 

1) aus einem radialen, das urspriinglich der Linea cephalica 
angehort, 

2) einem zentralen, das durch die eben genannte Anastomose 
(Segment 2») gebildet wird und 

3) einem ulnaren Abschnitt, der der Linea mensalis entspricht. 
Auf diese Weise geht das charakteristische M-formige Handlinien- 
system in ein V- oder T-férmiges iiber. In Wirklichkeit sehen 
diese Bildungen nicht genau wie meine beigefiigten schematischen 
Zeichnungen (Abb. 3—6) aus, sondern wie die Lichtbilder in 
Abb. 1 und 7—8 zeigen, von denen Abb. 7 die erste Uber- 
gangsform mit einfacher Anastomose reprasentiert und von einem 
3% Jahre alten nicht-mongoloiden Knaben mit Poliomyelitis 
stammt (Krankengeschichte Nr 432/1940); Abb. 8 riihrt von 
einem nicht-mongoloiden 10-jahrigen Psychopathen her (Kranken- 
geschichte Nr. 422/1940) und entspricht dem ndachstfolgenden 
Ubergangsstadium, welches der klassischen V. F. F. in Abb. 1, 
die die Handflache eines 12 Jahre alten Normalschiilers wieder- 
gibt, schon naher kommt. 


6 


or 


Abb. 3—6. Schematische Zeichnungen. 3: Normale Handlinien. 4: Uber- 
gangsform 1. 5: Ubergangsform 2. 6: Typische Vierfingerfurche. A. Linea 
mensalis. B. Linea cephalica. C. Linea vitalis. D. Anastomose, 
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Ausser diesen Abnormitaten im Verlauf der Handlinien findet 
man bei Mongoloiden und Tragern der V. F. F. auch andere analoge 
Anomalien des Handflachenmusters (Beltmann u. a.). So sind 
charakteristiche Abweichungen im Verlauf der Papillarlinien (wie 
z. B. der sogen. A-Linie) in der Handflache bekannt (siehe 
Naheres_ hieriiber bei Doviades & Portius). Portius hat die 
Aufmerksamkeit auch darauf gelenkt, dass die Beugefalten des 
Digit. V bei Mongoloiden Idioten in nicht so ganz seltenen Fallen 
(13.8 %) nur 2 an der Zahl sind, statt 3. 

Um jedoch auf die V. F. F. selbst zuriickzukommen, so unter- 
scheidet Portius ausser dem klassischen Typus der V. F. F. noch 
die Ubergangsformen 1, 2 und 3. Die Ubergangsform 1 stimmt mit 
meinem obenerwahnten Typus 1 iiberein. Portius’ Ubergangsform 
2 entspricht auch meinem ebenbeschriebenen Typus 2, wahrend 
seine Ubergangsform 3 sich nur in ziemlich unwesentlichen 
Einzelheiten von der klassischen V. F. F. unterscheidet. 

Héufigkeit. Nach Bettmann fanden Carrara und Feré i. J. 1896 
die V. F. F. in folgendem Ausmass: 


Carrara: Feéré: 
Tnter 162 Soldaten .... 6.2% Unter 100 Soldaten 
» 1,505 Kriminellen .. 10.6 » » 54 mannlichen Neugebor. 
» 17 Idioten 29.4 » » 65 weiblichen 
300 Prostituierten 0 » » 
200 Geisteskranken 0 » 


In Bettmanns eigenem Material stellte er die V. F. F. wie 
folgt, fest: 
Unter 113 Patienten der psychiatr. Klinik .. 13.3% 
> 100 Linksern 
» 100 Studenten 


» 100 Studentinnen 
» 100 Psoriatikern 


Rittmeister fand (1936) u. a. bei der Durchschnittsbevélkerung 
von Ziirich und Haag die typische V. F. F. in 1.03 resp. 1.0 %, 
unreine Formen derselben in 3.5 %. 

In Tabelle 3 habe ich die Angaben von Portius iiber die Fre- 
quenz der hierher gehérenden Linienbildungen zusammengestellt. 


l 7.0% 
11.1» 
12.3 » 
16.3 » 
10.5 » 
i 


Abb. 7. Ubergangsform 1. (Photo.) 


Abb. 8 Ubergangsform 2. (Photo.) 
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Tabelle 3. 


Vierfingerfurche und Ubergangsformen in Prozenten nach Portius. 


Ubergangs- | Vierfingerfurche 


| 
| formen (Typus 3+ klas- 
(Typus 1+ 2) | sischer Typus) aad 
| Mongoloide Idioten ..| 23.6 + 5.7 60.0 + 6.6 32.7 + 6.3 
'Eltern von Mongoloi-| 
18.6 + 3.9 5.9 42.3 oe 
| Patienten der Poliklinik| 
fir Erb- und Rassen-! 
ee ee | 8.97 + 1.83 12.60 + 2.12 — 
| Oligophreniker reer | 10.67 + 1.78 4.67 + 1.22 —- 
|Genuine Epileptiker ..| 21.67 + 1.68 7.16 + 1.05 2.83 + 0.68 
|Schizophreniker ...... 13.0 + 2.4 4.0 + 1.3 
Durchschnittsbevd6l- 
| kerung in Berlin ..| 5.15 + 0.68 1.65 + 0.39 = 


In Dovxiades’ & Portius’ Material ist die Haufigkeit der Uber- 
gangsformen 1 und 2 bei mongoloiden Idioten 31.9 + 4.8 %, 
wahrend die Ubergangsform 3 und die klassische V. F. F. den 
Wert 56.3 + 5.1% zeigt, von welchen die letztgenannte allein 
30.8 + 4.8 % ausmacht. Unter den Verwandten der Mongoloiden 
trafen sie Ubergangsformen in 37.9 + 3.6 % an, wahrend die 
V.F.F. in 13.2 + 2.5% vermerkt sind. 

Ausser den hier friiher angefiihrten Zahlen von Rittmeister se 
noch hinzugefiigt, dass Wile & Orgel die V. F. F. bei mongoloiden 
Idioten in 50 % der Falle fanden, wahrend Geyer, der wie bekannt 
der Erblichkeit in der Atiologie des Mongolismus keine nennens- 
werte Bedeutung zuschreibt, diese Furche bei Mongoloiden sogai 
in 15 von 23 Fallen feststellte, wobei er hingegen bei ihren 11: 
Verwandten nicht ein einziges Mal eine voll entwickelte V. F. F 
entdecken konnte. Eigentiimlicherweise stammt Geyers Materia 
vom selben Ort wie Portius’, namlich aus Berlin. In Tabelle 
sind einige hierher gehérende Zahlen aus Miinchen, nach Schrédei 
zusammengestellt. 

Garnicht so selten sehen wir ein asymmetrisches Auftrete: 
von sowohl typischen V. F. F. wie auch von Ubergangsformen 
In Portius’ Material trat die Ubergangsform 1 bei den weibliche: 
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Tabelle 4. 


Vierfingerfurche und Ubergangsformen in Prozenten nach Schréder. 


Material angedeu- angedeu- aus- 
tet, ein- tet, bei- | gepragt, geprag 
seitig | derseitig | einseitig | &!der- 
‘ g erseitig einseitig seitig 
Geschwister von 
Probanden 
(53 Falle) .... 3.8 5.4 3.8 13.2 
Andere Verwandte 
von Probanden 
(205 Falle)... 5.9 6.8 1.0 0.5 14.1 
Durchschnittsbe- 
vélkerung (468 
Falle laut Nach- 
forschung) .... 1.9 1.5 2.4 0.9 6.6 
Durchschnittsbe- 
volkerung (302 
Falle laut Un- 
tersuchung) .. 3.0 2.3 3.6 1.3 10.3 


Individuen etwas 6fter als bei den mannlichen auf, wahrend der 
Sachverhalt bei den Ubergangsformen 2 und 3 und der klassischen 
V. F. F. entgegengesetzt war. Die V. F. F. ist vollkommen alters- 
stabil. Laut Portius soll die V. F. F. nach mehreren Verfassern 
im Durchschnitt in 0—29.4 % der Falle vorkommen, meist doch 
in tiber 10 %. 

Atiologie. Die Erblichkeit des Handliniensystems ist durch 
Untersuchungen von Gritineberg, Meyer-Heydenhagen, Péch, Portius, 
Wirth und vielen anderen festgelegt worden. Laut dem letzt- 
genannten Autor entwickeln sich die drei gréssten Handlinien 
wahrend des 2.—3. Embryonalmonats, also zu einer Zeit, wo 
regelmassige Handbewegungen noch nicht ausgefiihrt werden. 
Die von Crookshank u. a. verfochtene Ansicht, dass diese Linien 
als Folge von gewissen Handbewegungen entstehen sollen, kann 


1 Mongoloide Probanden. 
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also nicht aufrecht erhalten werden. Die Erblichkeit speziell der 
V. F. F. hat man als aus folgenden Beobachtungen hervorgehend 
angesehen. Rittmeister beobachtete 2 Familien mit V. F. F. in 
2 auf einander folgenden Generationen. Trotzdem die positiven 
Befunde durchaus .nicht zahlreich sind, sieht er in ihnen doch 
einen Hinweis darauf, dass es sich hierbei um einen dominanten 
Erbgang handelt. Eigentiimlicherweise beziehen sich 2 von diesen 
Beobachtungen auf Zwillinge, und zwar in einem Fall auf ein- 
eiige, im andern auf zweieiige Zwillinge. Bei diesen beiden Zwillings- 
paaren trat jedoch die V. F. F. diskordant auf. Auch Bettmann 
hat eine Familie mit V. F. F. sowie 2 Paare eineiiger Zwillinge 
mit diskordanter V. F. F. beobachtet. 

Portius’ Untersuchungen wirken schon iiberzeugender. Wie 
friiher erwahnt, fand er, wie auch Schréder u. a., ein haufiges Vor- 
kommen der V. F. F. unter den Mongoloidenverwandten. Portius 
verfiigt im Ganzen tiber Angaben von 35 Familien, in denen die 
VY. F. F. in einer Reihe von Fallen vorkommt. Auf Grund seiner 
Untersuchungen kommt er zu der Annahme, dass es sich um 
eine rezessive Anlage mit Tendenz zu starken Manifestations- 
schwankungen handeln kann. Unter Portius’ Beobachtungs- 
material findet sich auch ein konkordantes eineiiges Zwillingspaar. 
Spaterhin berichtet Portius iiber 4 neue Falle von konkordanten 
eineiigen Zwillingen. Systematische Untersuchungen auf diesem 
Gebiet an einem gréssern Zwillingsmaterial wiirden in hohem 
Grade dazu beitragen, mehr Klarheit in dieses interessante Atio- 
logische Problem zu bringen. Im Augenblick ist wohl Geyer einer 
von den Wenigen, der die meisten Falle der V. F. F. fiir eine nicht 
genotypisch bedingte Anomalie halt. Er ist u. a. der Meinung, 
dass ihr nicht selten einseitiges Auftreten gegen die Vererbungs- 
theorie spricht. Eine analoge Erscheinung, die Diskordanz bei 
eineiigen Zwillingen, soll nach Betfmann doch dadurch erklart 
werden kénnen, dass die V. F. F. verhaltnismassig spat im 


Embryonalleben entsteht. 


3. Eigene Untersuchungsresultate. 


Aus dem Obengeschilderten miisste zur Geniige hervorgehen, 
dass bei den verschiedenen Untersuchungen die Prozentzahlen fiir 
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die Haufigkeit des Auftretens von mongoloiden Partialsymptomen 
recht ungleiche Werte aufweisen. Dieses kann nicht nur von 
Rassenunterschieden abhangen, sondern ist sicher auch sowohl 
durch Ungleichheiten im Alter des Materials (z. B. Epicanthus) 
wie auch durch subjektive Verschiedenheiten in der Beurteilung 
der Befunde und in der Terminologie (Klassifizierung der V. F. F. 
und ihrer Ubergangsformen) bedingt. 

Mein Untersuchungsmaterial umfasst 723 Schiiler an 2 
schwedischsprachigen Volksschulen in Helsingfors. Die meisten 
von diesen standen im Alter von 7—13 Jahren. Nahere Angaben 
iiber die Zusammensetzung des Materials findet man in Acta 
paediatr. 28/Suppl. I, 5 (1940). 

Die Haufigkeit des Vorkommens des Epicanthus, der schragge- 


stellten Lidspalten und der V. F. F. in meinem Material, geht aus 
Tabelle 5 hervor. Unter »schraggestellten Lidspalten» verstehe 
ich hier eine Augenschlitzenform, bei der der laterale Augenwinkel 
héher als der mediale steht. Auch die allerleichtesten Falle sind 
mit einberechnet. Portius’ Ubergangsform 3 habe ich zur V. F. F. 
gerechnet. 


Tabelle 5. 


Einige mongoloide Partialsymptome bei Volksschiilern in Helsingfors in 
Prozenten nach Verfasser. 


Schriig- Ubergangs- 
gestellte Epicanthus form 
Lidspalten 1 9 
Knaben .... 31.3 6.9 5.2 4.3 3.4 
Madchen .. 45.3 8.3 6.4 1.3 1.3 
Das gesamte 
Material .. | 38.9 + 1.8 76 4. 40 5241 28 
0.9 0.6 2.4 0.6 


Was die Epicanthusbildung, die schraggestellten Lidspalten 
wie auch die V. F. F. und ihre Ubergangsformen anbetrifft, so 
ist es auffallend, wie oft es sich hierbei um eine mehr oder weniger 
ausgepragte Asymmetrie handeln kann. Bei den Epichanthus- 
Fallen trifft man die V. F. F. etwas haufiger als in den iibrigen 
Fallen, doch erreicht die Differenz nicht einmal die Gréssenordnung 
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des einfachen mittleren Fehlers. Die Ubergangsform 1 ist haufiger 
bei Madchen als bei Knaben anzutreffen, wahrend bei der Uber- 
gangsform 2 und der voll entwickelten V. F. F. das Gegenteil 
der Fall ist, vollstandig iibereinstimmend mit dem Sachverhalt 
in Portius’ Material. Die hergehérenden Differenzen sind aber so 
gering, dass sie statistisch nicht gesichert werden kénnen. Die 
V. F. F. erweist sich auch in meinem Material als vollkommen 
altersstabil, wahrend die schraggestellten Lidspalten bis zu einem 
gewissen Grade mit dem Alter der Riickbildung unterworfen sind 
und der Epicanthus in hohem Grade wahrend der Schuljahre 
zuriickgeht. Das Ebenerwahnte geht aus Tabelle 6 hervor. Mit 
7 Jahren ist 6.5—7.4 Jahre gemeint, die 8-Jaihrigen sind 7.5—8.4 
Jahre alt u.s.w. Im Gegensatz zu Martins Aufstellung zeigt meine 
héhere Werte fiir die Madchen als fiir die Knaben. 


Tabelle 6. 


Epicanthus in verschiedenen Altersklassen in Prozenten nach Verfasser. 


Das gesamte 


Alter : 11 12 13 Material 


Knaben 
Madchen 
Das gesamte 
Material ....| 10.7) 9.8] 11.6) 7. 3.3 § 7.6 + 0.99 


Das Portiussche Kleinfingersymptom wurde in meinem Material 
niemals beobachtet. 


4. Zusammenfassung. 


Nach einer Ubersicht der Literatur iiber mongoloide Partial. 
symptome, mit besonderer Beachtung der Vierfingerfurche (V. F. F. 
wird iiber die Resultate einer Untersuchung an iiber 700 schwe- 


dischsprachigen Volksschulschiilern in Helsingfors, von denen di: 
meisten im Alter von 7—13 Jahren standen, berichtet. Der Pro 


zentsatz fiir das Vorkommen des Epicanthus sank bei den Knaber 


von 7.7 % bei einem Alter von 7 Jahren auf 4.2 % bei 13 Jahren 
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bei den Madchen waren die entsprechenden Werte 13.3 % resp. 
5.9 % und fiir das gesamte Material 10.7 % resp. 4.9%. Im 
ganzen Material wurde Epicanthus in 7.6 + 1.0 % beobachtet. 
Schraggestellte Lidspalten wurden im Mittel bei Knaben in 31.3 %, 
bei Madchen in 45.3 % und im ganzen Material in 38.9 + 1.8 % 
vermerkt. Auch bei dieser Eigenheit ist eine leichte Tendenz fir 
das Sinken der Prozentzahlen mit zunehmendem Alter festzu- 
stellen. Auch die allerleichtesten Falle sind in diesen Zahlen mit 


einberechnet. Die V. F. F. mit ihren Ubergangsformen war voll- 


stindig altersstabil. Ubergangsform 1 nach Portius kam_ bei 
5.8 + 0.9 %, Ubergangsform 2 nach demselben Autor bei 2.8 
+ 0.6 % und Typus 3 desselben Verfassers samt klassische V. F. F. 
bei 2.4 + 0.6 % der Untersuchten vor. Die Haufigkeit des Vor- 
kommens der V. F. F. war bei Kindern mit iibrigen mongoloiden 
Stigmata nicht bewiesenermassen grésser; desgleichen spielt dabei 
auch das Geschlecht der Probanden keine wichtigere Rolle. 
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Aus der Universitats-Kinderklinik zu Helsingfors. Vorstand: Prof. 
Dr. A. Yippo. 


LANGE UND GEWICHT BEI FROHGEBORE- 
NEN KINDERN IM SCHULALTER.! 


Vorlaufige Mitteilung. I. 


(Mit 3 Abbildungen im Text.) 
Von 


T. BRANDER. 


Die allgemeine Ansicht, die sich nunmehr in Hand- und Lehr- 
biichern widerspiegelt, ist die, dass friihgeborene Kinder wahrend 
der ersten Zeit ihres Lebens eine gewisse Verzégerung in ihrer 
kérperlichen Entwicklung darbieten kénnen, dass aber diese 
Zuriickgebliebenheit in den meisten Fallen binnen einiger Jahre 
ausgeglichen ist. Diese Auffassung wird z. B. in v. Pfaundler- 
Schlossmanns: Handbuch von Ylppé vorgebracht und basiert zum 
grossen Teil auf Ylppés eigenen Untersuchungen vom Jahre 1919. 
Auch Peiper stellt in seiner Monographie vom Jahre 1937 fest, 
dass friihgeborene Kinder sich nach einigen Jahren nicht mehr 
von rechtzeitig geborenen unterscheiden lassen. Hierzu ist in- 
dessen zu bemerken, dass sich diese Ansicht in der Hauptsache 
auf Untersuchungen an Kindern im Sduglings- und Spielalter 
griindet. 

Um zu erforschen, wie sich friihgeborene Kinder in Finnland 
entwickelt haben, habe ich im Auftrage von Prof. Y/ppé wahrend 
der Jahre 1933—1935 an der hiesigen Kinderklinik eine allseitige 


1 Diese Arbeit ist mit Unterstiitzung der Finnischen Arztegesellschaft 
(P. U. Florins Fond) und der Wissenschaftlichen Gesellschaft in Finnland 
Societas Scientiarum Fennica) ausgefiihrt worden. 
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Untersuchung solcher Kinder im Schulalter ins Werk gesetzt und 
hierbei gefunden, dass meine Resultate, die an Hand eines grésse- 
ren Materials erhalten wurden, als in dieser Altersperiode jemals 
untersucht worden ist, mit den oben referierten empirischen Tat- 
sachen nicht tibereinstimmen. Nur selten habe ich im Schrifttum 
Angaben entdeckt, die als Stiitze fiir die Richtigkeit meiner Befunde 
angesehen werden kénnten (Camerer, Schiotz, Illingworth und 
einige andere). 

Das hier skizzierte Problem ist nicht nur von _ praktischer 
Bedeutung, da ja ca 5 % unserer Schulkinder vorzeitig geboren 
sind, sondern mit Riicksicht auf die sog. Friihgeborenenkonsti- 
tution (Naheres hieriiber siehe in meinen Arbeiten aus den Jahren 
1937 und 1938) auch vom theoretischen Gesichtspunkt aus von 
grossem Interesse. 

Ich beabsichtige, bei Gelegenheit eine monographische Bear- 
beitung der Somatologie friihgeborener Kinder zu _publizieren, 
wobei auch altere Arbeiten iiber die Langen- und Gewichtszunahme 
kritisch behandelt werden sollen. In der vorliegenden Arbeit, 
die nur darauf ausgeht, die wichtigsten Resultate meiner Unter- 
suchungen tiber die kérperliche Entwicklung der Friihgeborenen 
in aller Kiirze zu berichten, will ich nur einige wenige reprasenta- 
tive altere Publikationen auf diesem Gebiet durchmustern, nam- 
lich die bereits erwahnten Arbeiten von Ylppé, Camerer, Schiotz 
und Illingworth. 

Ylppés Material besteht aus 700 friihgeborenen Kindern (Ge- 
burtsgewicht héchstens 2,500 g) aus dem Kaiserin-Auguste-Vic- 
toria-Haus in Berlin, von denen die meisten noch nicht das Schul- 
alter erreicht hatten. Bis auf wenige Ausnahmen war die Langen- 
und Gewichtszunahme wahrend der ersten Jahre verzégert, abe 
ein Ausgleich trat beziiglich der Lange im Alter von 4—5 Jahren 
beziiglich des Gewichtes etwas spater ein. Das Gebiet, das zwischet 
der Wachstumskurve der Friihgeborenen, die auf Grund de 
Durchschnittszahlen gezeichnet wurde, und der Normalkurv 
liegt, nennt Ylppé »die Schddigungszone». Im Schulalter (Kon 
zeptions-, nicht biirgerliches Alter) sind die friihgeborenen Kinde 
nach Yippé in der Regel ebenso gross wie ausgetragene Kinder i 
demselben Alter. Nur fiir die bei der Geburt allerkleinsten Kinder 
deren Wachstumsverzégerung am starksten ist, ist diese Repara 
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tion bei erreichtem Schulalter nicht immer nachweisbar. Hier- 
hergehérige Kurven, die u. a. die Schadigungszonen veranschau- 
lichen, findet man z. B. in der 4. Auflage von v. Pfaundler-Schloss- 
manns Handbuch (Abb. 1). 
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Abb. 1. Gewichtszunahme (links) und Langenwachstum (rechts) bei 
Friihgeborenen nach YIppé. 


Die erste Auflage des ebenerwahnten Handbuches (1906) 
dagegen enthalt ein paar Kurven von Camerer, die deutlich dartun, 
dass Kinder mit abnorm niedrigem Geburtsgewicht noch im Alter 
von 6 Jahren merkbar kleiner sind als ausgetragene Kinder, und 
dass eine Tendenz zum Konvergieren zwischen den beiden Kurven 
in dem betreffenden Alter, wo dieselben aufhéren, unbefindlich 
ist. Nahere Angaben iiber Camerers Material werden nicht gemacht. 

Im Gegensatz zu den beiden vorausgehenden Untersuchungs- 
materialien besteht dasjenige von Schiotz aus vorzeitig geborenen 
Kindern (Geburtsgewicht héchstens 2,500 g) im Schulalter. Thre 
Zahl belief sich auf 135, und sie stammten aus Oslo. Kurven, die 
sich auf Berechnungen der Durchschnittswerte bei den Friihgebo- 
renen griinden, werden nicht publiziert, aber die Untersuchungs- 
ergebnisse werden, wie folgt, zusammengefasst: 
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Gewicht Kérperldnge 
Unter dem Durchschnitt stehen 64.4 % 59.3 % 
Uber» » » 34.1 % 39.2 % 


Genau auf der Grenze » 15% 15% 


Dieser Arbeit von Schiotz messe ich u. a. deshalb besonderen 
Wert bei, weil sie, wie gesagt, auf Grund von Untersuchungen an 
Kindern im Schulalter ausgefiihrt ist. 

Illingworth (1939) fand unter 150 Kindern mit einem Geburts- 
gewicht unter 2,750 g 86 % Untergewichtige und 0.66 % Uber- 
gewichtige, wahrend die entsprechenden Zahlen fiir ebenso viele 
Kinder mit einem Geburtsgewicht tiber 4,250 g 34 % und 24 % 
lauteten. Die Kinder in /llingworths Material waren 1—12 Jahre alt. 

Mein eigenes Untersuchungsmaterial bestand urspriinglich aus 
376 friihgeborenen Kindern (Geburtsgewicht héchstens 2,500 g) 
im Alter von 7—15 Jahren. In 2 Fallen (Nr. 42 und 237) konnten 
weder Lange noch Gewicht notiert werden, in einem Fall (Nr. 228) 
wurde die Lange aus Versehen nicht eingetragen, sodass ich iiber 
373 Langen- und 374 Gewichtsobservationen verfiige (jedes Kind 
wurde nur einmal gemessen). Die Verteilung der Gewichtsobserva- 
tionen auf Alter und Geschlecht gehen aus Tabelle 1 hervor. ! 


Tabelle 1. 
Die Verteilung des Materials auf Alter und Geschlecht (Gewicht). 


Alter | | 
(Jahre) Knaben | Madchen | Zusammen 


14 | 41 
13 3: 

31 

28 

22 

19 

12 

17 


5 


Zusammen 161 


1 Die Altersgruppen sind hier, wie in der Fortsetzung, so angefiihrt, dass 
7 Jahre 6.5—7.4 Jahren entspricht, die 8-Jahrigen sind de facto 7.5—8.4 
Jahre alt u.s. w. 
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Fiir die Langenobservationen ergibt sich die gleiche Verteilung, 
jedoch mit dem Unterschied, dass ein 7-jahriges Madchen fort- 
bleibt (Fall 228). Etwas mehr als ein Fiinftel besteht aus friih- 
geborenen Zwillingen. Nahere Angaben tiber mein Untersuchungs- 
material findet man in meiner Dissertation (1936). 


Die meisten Messungen sind von mir persénlich in der padiatri- 
schen Poliklinik ausgefiihrt und beziehen sich natiirlich nur auf 
entkleidete Kinder. Da etwas mehr als 75 °% meines Materials aus 
Volksschulkindern aus Helsingfors besteht, habe ich im folgenden 
als Vergleichsmaterial Ruotsalainens Untersuchung (1934) benutzt, 
die lediglich unter Volksschiilern in Helsingfors vorgenommen 
worden ist. 

In Tabelle 2 habe ich die nach der Methode von den successiven 
Medien ausgeglichenen mittleren Langen friihgeborener Kinder 
im Vergleich zu Ruotsalainens Normalwerten dargestellt. 


Tabelle 2. 
Die mittleren Langen der Friihgeborenen (ausgeglichen) im Vergleich zu 
den Normalwerten in cm. 


Knaben i} Madchen 
Alter 
(Jahre) Frihgebo- Normalwerte | Prahgebo- Normalwerte 
nere rene 
7 | 115.6 119.2 | 113.9 118.4 
8 121.0 124.3 | 119.6 123.1 
9 126.3 128.9 124.4 127.8 
10 130.9 133.2 129.7 132.8 
11 135.8 137.0 135.6 137.5 
12 | 141.0 | 141.6 141.2 143.3 
13 | 145.0 145.6 144.9 148.4 
14 148.7 147.7 
15 | 151.7 _ 151.6 


Man sieht, dass die Werte bei den Friihgeborenen sowohl fiir 
Knaben wie fiir Madchen unter den Normalwerten liegen. In An- 
lehnung an Tabelle 2 sind die Kurven in Abb. 2 gezeichnet, aus 
Raummangel jedoch nur fiir Madchen, die in meinem Material 
zahlreicher als Knaben vertreten sind. 
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2. Langenkurve der friihgeborenen Madchen (II) im Vergleich zu der 
entsprechenden Normalkurve (I) nach Verfasser. (Tabelle 2.) 


Genau ebenso verhalt sich das Gewicht in meinem Friihge- 
borenenmaterial, wie aus Tabelle 3 und Abb. 3 erhellt; die 
letztere ist wie Abb. 2 nur auf Grund der Madchen entworfen. 
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Tabelle 3. 
Mittlere Gewichte in kg bei Frihgeborenen (ausgeglichen) im Vergleich 
zu den Normalwerten. 


Knaben Madchen 
Alter | 
ahre) | Friihgebo- Friihgebo- 
(J ) Normalwerte 


Normalwerte 
rene rene 


19.8 
21. 
23.8 
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Fig. 3. Gewichtskurve der friihgeborenen Madchen (II) im Vergleich zu der 
Normalkurve (I) nach Verfasser. (Tabelle 3.) 
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Aus meiner Untersuchung geht also hervor, dass in Finnland 
friihgeborene Kinder noch im Schulalter eine deutliche Verzégerung 
sowohl der Langen- als der Gewichtszunahme darbieten. Eine aus- 
geprigte Tendenz zum Ausgleich der Differenzen wéhrend des spé- 
teren Schulalters lasst sich in meinem Material auch nicht nach- 
weisen: die Kurven konvergieren nicht gegen Ende dieser Alters- 
periode. Da mein Untersuchungsmaterial das grésste ist, das im 
Hinblick auf die Altersgruppe jemals friiher statistisch bearbeitet 
worden ist, bin ich nicht geneigt, die Unterschiede zwischen den 
Resultaten friiherer Autoren und meinen eigenen Resultaten durch 
den blossen Hinweis auf lokale Verschiedenheiten zu erklaren. 
Ich kann mich in diesem Zusammenhang jedoch nicht naher auf 
diese Frage einlassen, sondern muss auf meine spater erscheinende 
ausfiihrlichere Arbeit verweisen. Ebensowenig kann ich hier die 
Ursachen fiir die nachgewiesene Wachstumsverzégerung eingehen- 
der behandeln, weil dies eine Aufrollung der ganzen Friihgeburten- 
pathologie und insbesondere der Atiologie der Friihgeburt vor- 
aussetzen wiirde. 

Nur auf ein Detail méchte ich bei dieser Gelegenheit genauer 
eingehen, namlich auf die Frage nach einer eventuellen Relation 
zwischen Geburtsgewicht und kérperlicher Entwicklungshemmung. 
Obwohl mein Material an und fiir sich als relativ gross betrachtet 
werden muss, ist es doch nicht in jeder Hinsicht fiir eine detaillier- 
tere statistische Analyse ausreichend. Hierzu kommt, dass nur 
1/; desselben der Geburtsgewichtsgruppe 2,000 g oder darunter 
angehért. Da zu dem betr. Zweck die beiden Geschlechter fiir sich 
getrennt behandelt werden miissen, sieht man ohne weiteres ein, 
dass das so geteilte Material leicht zu klein wird. Ich will deshalb 
hier den Einfluss des Geburtsgewichtes auf Lange und Gewicht nur 
hinsichtlich der Madchen beleuchten, wo derselbe an den gréssten 
Gruppen meines Materials studiert werden kann. 

Aus Tabelle 4 erhellt, dass die ausgeglichenen mittleren Langen 
und mittleren Gewichte fiir die Geburtsgewichtskategorie 1,000 — 2,000 gy 
durchgehend unter denjenigen ftir die Kategorie 2,010 — 2,500 
liegen. Inbetreff der Knaben sind einige Ausnahmen von die- 
ser Regel zu verzeichnen, was jedoch auf das vom massen- 
statistischen Standpunkt aus geringe Material zuriickzufiihren 
sein diirfte. 


Tabelle 4. 


Die mittleren Langen und mittleren Gewichte bei friihgeborenen Madchen 
(ausgeglichen) in ihrer Abhangigkeit von dem Geburtsgewicht. 


Mittlere Lange (cm) ] Mittleres Gewicht (kg) 


Alter 
(Jahre) | ,000—2,000 g | 2,010—2,500 g | 1,000—2,000 g | 2,010—2,500 g 
| 

7 108.3 115.6 19.0 20.0 

8 118.1 120.0 20.9 22.1 
9 124.2 124.4 | 23.4 23.9 
10 128.9 129.8 | 25.7 26.4 
11 134.7 135.8 28.7 29.9 
12 140.6 141.3 | 31.6 34.0 
13 139.7 145.7 31.9 37.1 
14 142.6 | 148.5 | 35.1 40.2 
| 11.3 14.2 


15 151.3 


151.7 


Wie aus dem friiher Angefiihrten hervorgeht, hat Y/ppé darauf 
hingewiesen, dass sich die Wachstumsverzégerung bei den bei der 
Geburt kleinsten Kindern am starksten geltend macht, und dass 
sie gerade bei diesen noch nach erreichtem Schulalter nachweisbar 
sein kann. Der verzégernde Einfluss des unternormalen Geburts- 
gewichts auf das Wachstum ist indessen bisher noch nicht statis- 
tisch sichergestellt. 

In meinem Friigeborenenmaterial finden wir unter den Mad- 
chen der Geburtsgewichtsgruppe 2,000 g und darunter 88.4 + 4.9% 
mit einem Kérpergewicht, welches niedriger ist als der entspre- 
chende Mittelwert fiir normale Kinder nach Ruotsalainen, wah- 
rend dies in der Geburtsgewichtsgruppe 2,010 — 2,500 g bei 
68.8 + 3.6 % der Fall ist. Die Differenz betrdgt also 19.6 + 6.1 % 
und ist demzufolge statistisch gesichert (grésser als das 3-fache des 
mittleren Fehlers). Was die Knaben betrifft, so ist hier der 
Unterschied weniger deutlich ausgepragt. Fiir das Gesamtmaterial 
betragt die Differenz 14.7 + 4.9 %; dieser Wert liegt genau an der 
Grenze fiir die statistische Sicherheit. Bei strenger Deutung des 
besagten Prozentwertes muss man zugeben, dass diese Differenz 
nur zeigt, dass sie nicht ausschliesslich von zufalligen Faktoren 
abhangig sein kann. Hatte ein grésseres Material von friihgebo- 
renen Knaben zugebote gestanden, so ware es wahrscheinlich 
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mdéglich gewesen, die Differenz auch fiir das Gesamtmaterial sta- 
tistisch zu sichern. Eine Abhangigkeit des Langenwachstums vom 
unternormalen Geburtsgewicht kann dagegen mit Hilfe meines 
Untersuchungsmaterials durch Berechnung des mittleren Fehlers 
statistisch nicht bewiesen werden. 


Zusammenfassung. 


Die allgemeine Ansicht ist die, dass die Langen- und Gewichts- 
zunahme der Friihgeborenen wahrend der ersten Jahre verzégert 
ist, dass aber diese Verzégerung vor erreichtem Schulalter ausge- 
glichen wird. Lediglich fiir die bei der Geburt kleinsten Kinder 
ist der Ausgleich in der betreffenden Altersperiode noch nicht 
erreicht. Die verzégernde Einwirkung des unternormalen Geburts- 
gewichts auf die kérperliche Entwicklung ist jedoch bisher noch 
nicht statistisch bewiesen. Einschlagige Untersuchungen sind zum 
gréssten Teil an Kindern im Sauglings- und Spielalter ausgefiihrt 
worden. 

In der padiatrischen Poliklinik zu Helsingfors habe ich tiber 
370 friihgeborene Kinder im Alter von 7—15 Jahren untersucht, 
darunter mehr als 1/; Zwillinge, und hierbei folgendes gefunden: 

Die Mittelwerte fiir Lange und Gewicht liegen in meinem Ma- 
terial durchgehend unter den Normalwerten, und eine ausge- 
pragte Tendenz zum Ausgleich dieser Differenz gegen Ende. des 
Schulalters ist nicht nachweisbar (Abb. 2 und 3). 

Die Mittelwerte fiir Lange und Gewicht liegen in bezug auf die 
Madchen (das Material enthalt eine gréssere Anzahl] Madchen als 
Knaben) in der Geburtsgewichtsgruppe 2,000 g und darunter aus- 
nahmslos unter denjenigen in der Gruppe 2,010—2,500 g; be: 
den Knaben werden einige unbedeutende Ausnahmen von diese! 
Regel beobachtet. 

Unter den Madchen finden wir in der niedrigeren Geburts- 
gewichtskategorie 88.4 + 4.9% mit anhaltend unternormalen 
K6érpergewicht, in der hdheren Geburtsgewichtsgruppe 68.8 + 3.6%, 
Die Differenz betragt also 19.6 + 6.1 % und ist somit statistisc! 
gesichert. Bei den Knaben ist der Unterschied weniger deut 
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lich ausgepragt. Fiir das Gesamtmaterial betragt die Differenz 
14.7 + 4.9%; dieser Wert steht an der Grenze fiir die sta- 
tistische Sicherheit. Eine Abhangigkeit des Langenwachstums 
vom unternormalen Geburtsgewicht kann mit Hilfe meines Mate- 
rials durch Berechnung des mittleren Fehlers statistisch nicht 
bewiesen werden. 


Literatur. 


Brander: Soc. Scient. Fenn. Comm. Biolog. V. 8 (Diss. 1936). 

—»— Z. menschl. Vererb.- u. Konstit.lehre 21, 306 (1937); 22, 50 (1938). 

-»-— Acta paediatr. 21, 5 (1937). 

—— Finska Lak.sallsk. Hdl. 81, 352 (1938). 

Camerer: In ¢. Pfaundler-Schlossmanns Handbuch der Kinderheilk. 
Bd. 1/1. Leipzig 1906. 

lilingworth: Ref. Zbl. Kinderheilk. 36, 681 (1939). 

Peiper: Unreife und Lebensschwache. Leipzig 1937. 

Ruotsalainen: Duodecim 50, 944 (1934). 

—»— Acta paediatr. 27, 374 (1940). 

Schiotz: Acta obstetr. 9, 504 (1930). 


Ylppé: Z. Kinderhk. 24, 111 (1919). 
—»— In v. Pfaundler-Schlossmanns Handbuch der Kinderheilk. Bd. I. 
Berlin 1931. 4. Aufl. 


ta- 
om 
nes 
ers 
ert 
ler 
cht 
‘ts- 
ch 
um 
ber 
ht, 
en: 
Se- 
les 
die 
als 
be 
sel 
ts- 
en 
c] 
ut 


Aus der Universitats-Kinderklinik zu Helsingfors. Vorstand: Prof. 


Dr. A. Yippé. 


KOPFUMFANG, THORAXMASSE UND HAND- 
KRAFT BEI FROUHGEBORENEN KINDERN 
IM SCHULALTER.' 


Vorlaufige Mitteilung II. 
(Mit 3 Abbildungen im Text.) 


Von 


T. BRANDER. 


1. Geschichtliche Ubersicht. 


Das Schrifttum tiber die Anthropologie der Friihgeborenen 
behandelt in erster Linie ihre Gewichts- und Langenzunahme, 
die ja auch unbestritten von der gréssten praktischen Bedeutung 
sind. Trotzdem man seit langem dariiber im Klaren ist, dass dei 
Kopf und der Brustkorb bei zu friih geborenen Kindern viek 
Eigenheiten von theoretischem Interesse bieten, sind sie doc! 
nur in relativ geringem Grade als Forschungsobjekte in Frag: 
gekommen. Die Handkraft bei Friihgeborenen ist, meine Arbeite: 
uber friihzeitig geborene Zwillinge ausgenommen, tiberhaupt nich! 
Gegenstand von Untersuchungen gewesen, obgleich es wichti; 
gewesen ware, diese Frage sowohl vom praktischen wie theore 
tischen Gesichtspunkt aus zu klaren. 


1 Diese Arbeit ist mit Unterstiitzung der Finnischen Arztegesellschatf 
(P. U. Florins Fond) und der Wissenschaftlichen Gesellschaft in Finnlan 
(Societas Scientiarum Fennica) ausgefihrt worden. 
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Grundlegend fiir unsere Kenntnis der Anthropologie wie auch 
der Pathologie der Friihgeborenen sind die Arbeiten Yippés vom 
Jahre 1919 gewesen. Sein Forschungsmaterial bestand urspriinglich 
aus 700 Fallen, von denen etwas mehr als die Halfte das erste 
Lebensjahr tiberlebte; diese blieben unter weiterer Beobachtung, 
um dann nach kiirzeren oder langeren Zeitabschnitten erneuten 
Untersuchungen unterworfen zu werden. Von den Kindern, 
liber deren Entwicklungsgang Daten verzeichnet werden konnten, 
standen die altesten im Beginn des Schulalters. Auf Grund dieser 
Untersuchungen konnte Y/ppé nachweisen, dass die Friihgeborenen 
in den ersten Lebensjahren beinahe ausnahmslos eine Hemmung 
sowohl der Gewichts- wie der Langenzunahme zeigten; dieser 
Sachverhalt war im allgemeinen um so ausgepragter, je niedriger 
das Kérpergewicht bei der Geburt gewesen war. Im Spielalter 
jedoch wurde dieses Entwicklungsdefizit allmahlich eingeholt, 
u. z. im allgemeinen um so schneller, je héher das Gewicht bei 
der Geburt gewesen war. Nur die bei der Geburt Allerkleinsten 
zeigten beim Eintritt ins Schulalter noch eine gewisse Zuriick- 
gebliebenheit. In ungefahr derselben Weise verhalt es sich mit 
dem Wachstum des Brustkorbes. Verhaltnismassig am wenigsten 
war die Zunahme der Schadeldimensionen gehemmt, was dadurch 
zu erklaren ist, dass das Gehirn von zu friih geborenen Kindern 
seinen eigenen Entwicklungsgesetzen folgt und daher relativ viel 
schneller wachst als der tibrige Koérper. Der verhaltnismassig 
viel zu grosse Kopf bei Friihgeborenen — von Y/ppé Megacephalus 
genannt — ist also, absolut genommen, nicht zu gross, und hat in 
der Regel auch nichts mit Hydrocephalus zu schaffen, mit dem 
er friiher so haufig verwechselt worden ist. Megacephalus ist also 
nur der sichtbare Ausdruck fiir ein Missverhaltnis im Wachstum 
des Schadels und des tibrigen Ké6rpers. Entsprechend dieser 
Deutung fiir die Entstehungsart des Megacephalus ist es ohne 
weiteres klar, dass diese Anomalie — die am deutlichsten im Alter 
von ca % Jahr ausgepragt ist — allmahlich, gleichzeitig mit der 
Aufhebung der Wachstumshemmung des iibrigen K6rpers, ver- 
schwindet; mit andern Worten: solange Gewichts-, Langen- und 
Thoraxzunahme merkbar gehemmt sind, miisste auch der Kopf- 
umfang ein verhaltnismassig zu grosser sein. 

Als eine logische Folge der starkeren Hemmung des Brust- 
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korbwachstums im Verhaltnis zu dem des Schadels bei Friihge- 
borenen ist es auch anzusehen, dass die den Umfang beider Kér- 
perteile veranschaulichenden Kurven bei friihgeborenen Kindern 
sich zu einem friiheren Zeitpunkt als bei ausgetragenen Kindern 
iiberkreuzen; nach Yippé findet diese Uberkreuzung schon in der 
zweiten Halfte des 2. Lebensjahres statt und nicht erst im Alter 
von 2—3 Jahren, wie es im allgemeinen bei Kindern der Fall ist. 

Beziiglich des Schadelwachstums bei Friihgeborenen ist noch 
hinzufiigen, dass deren starke Neigung zu Craniotabes (besonders 
im 2. bis 12. Monat) nicht selten zu einer Abflachung des Hinter- 
kopfes, ja sogar zu Schadelasymmetrien fiihrt; diese beiden Erschei- 
nungen kénnen leicht die Grésse des Kopfumfanges beeinflussen. 
Im Alter von 5 Jahren sind jedoch keine ausgepragten Abweich- 
ungen von der Norm im Schadelwachstum mehr nachzuweisen. 

Auch die Hemmung im Wachstum des Brustkorbes ist spates- 
tens im Alter von 5 Jahren zum gréssten Teil aufgehoben und 
korrigiert. Ausser der allgemeinen Wachstumshemmung beeinflus- 
sen hier noch rachitische Prozesse die Gestaltung und den Umfang 
des Thorax, wobei besonders die ausgesprochenen Abflachungen 
der Flanken und das aufgetriebene Brustbein von Bedeutung 
sind. 

Im Gegensatz zu der friiher allgemein gehegten Ansicht, dass 
der Brustkorb neugeborener Kinder im Querschnitt mehr oder 
weniger kreisrund ist, fand Ylppé, dass dieser bei Friihgeborenen 
eher elliptisch als rund geformt ist, besonders in seinen kranialen 
Abschnitten. Gewiss kann spaterhin eine Vergrésserung des 
sagittalen Durchmessers auch in dem kaudalen Abschnitt beob- 
achtet werden, was mit der meteoristischen Auftreibung des 
Verdauungskanales in Zusammenhang gebracht wird; jedoch 
wird die Ellipsform im Laufe des ersten Halbjahres bestandig 
deutlicher. »Im_ grossen und ganzen zeigt der Thoraxquer- 
schnitt im Alter von 6 Monaten die fiir den des Erwachsene1 
charakteristischen Merkmale mehr oder minder deutlich aus- 
gebildet» schreibt Ylppé und fiigt hinzu, dass die bei Erwach 
senen nicht selten beobachteten Thoraxasymmetrien schon ii 
einem Alter von 3—6 Monaten auftreten kénnen.  Weiterhii 
hat Y/ppé nachgewiesen, dass je jiinger das Friihgeborene und 
geringer sein Gewicht bei der Geburt ist, um so grésser ist de 
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Quotient des Verhaltnisses von K6rperlange in cm? zum Brust- 
areal, ganz im Gegensatz zu dem bei Alteren und bei der Geburt 
grésseren Friihgeborenen herrschenden Verhaltnis. Individuelle 
Werte fiir den sagittalen und transversalen Thoraxdurchmesser 
werden in Y/ppés Arbeiten nur in der Kasuistik angefiihrt. 

Es muss noch erwahnt werden, dass Ylppé, bei Besprechung des 
Schadel- und Thoraxwachstums in seinem Material, keine Tabellen 
verOffentlicht, sondern seine Forschungsergebnisse nur graphisch 
veranschaulicht hat, indem er dieselben, sie zu den Normalkurven 
fiir Kopf- und Brustumfang in den Wachstumsjahren in Beziehung 
setzend, in diese eingetragen hat. Diese Normalkurven sind aber 
auf Grund von Montis und Gundobins Ziffern gezeichnet, die sich 
aus von Bondyrew an Kindern in Petersburg ausgefiihrten Unter- 


suchungen ergaben, wahrend Ylppoés Friihgeborene aus Berlin 
gebiirtig sind. Ylppé hat sich augenscheinlich nur des Teils von 
Bondyrews Arbeit bedient, der auf die Knaben in seinem Material 
Bezug hat. Dass ein solches Vergleichsmaterial nicht gerade ideal 


zu nennen ist, hat Ylppé selbst betont. 

Seit diesen Untersuchungen von Yippé ist das Schadel- und 
Thoraxwachstum der Friihgeborenen, wie gesagt, nur relativ 
selten im Schrifttum behandelt worden, wobei nicht etwas wesent- 
lich Neues dabei zu Tage gekommen ist (Comberg, Hess & Chamber- 
lain & Lundeen, Levy, Nageotte-Wilbouchewitsch, Rosenstern, Salmi 
& Eerola, v. Sydow, Zeltner u. a.). Diese Untersuchungen bezie- 
hen sich, wie auch die von Ylppé, hauptsachlich auf Kinder, die 
das Schulalter noch nicht erreciht haben. 

Es kann in diesem Zusammenhang auf das hierhergehérende 
Schrifttum nicht im Einzelnen eingegangen werden. Ich hege 
jedoch die Absicht bei einer anderen Gelegenheit die Somatologie 
der Friihgeborenen monographisch zu behandeln, bei welcher Gele- 
genheit dann auch die Alteren Veréffentlichungen iiber Schadel- 
und Thoraxwachstum bei Friihgeborenen eingehender als es hier 
méglich ist, beriicksichtigt werden sollen. Doch méchte ich noch 
besonders die Aufmerksamkeit auf zwei amerikanische Arbeiten 
lenken, namlich auf die von Capper aus dem Jahr 1928 und auf die 
von Hess & Mohr & Bartelme aus dem Jahr 1934. 

Cappers Forschungsmaterial stammt aus der v. Pirquetschen 


Klinik in Wien. Es umfasst 103 Falle (Gewicht bei der Geburt 
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héchstens 2,500 g) und die Kinder, welche der Untersuchung tiber 
Schadel- und Thoraxentwicklung unterworfen wurden, standen im 
Alter von 2—15 Jahren. Der Kopfumfang war im Alter von 2—11 
Jahren bei Friihgeborenen in den Mittelwerten etwas kleiner als im 
Vergleichsmaterial; in den Jahren 12—15 war dieses nicht mehr der 
Fall. Der Brustumfang der Friihgeborenen war nur im Alter von 
2—4 Jahren unternormal, spater dagegen iibernormal. Der Kopf- 
umfang ist selbst noch im Alter von 2 Jahren grésser (47.4 cm) 
als der Brustumfang (45.4 cm); vom 3 Jahre an und weiterhin ist 
das Umgekehrte der Fall. Leider wendet auch Capper dic 
Gundobinschen und Montischen Zahlen als Vergleichsmaterial so- 
wohl fiir den Kopf- wie den Brustumfang an, was selbstver- 
standlich den Wert seiner sonst in vieler Hinsicht verdienst- 
vollen Arbeit beeintrachtigt. 

Hess & Mohr & Bartelme untersuchten u. a. den Kopfumfang 
an 250 friihgeborenen Kindern in Chicago, wobei ihnen 152 
Geschwister dieser Kinder als Vergleichsmaterial dienten. Einigi 
von den Altesten Kindern waren etwas iiber 8 Jahre alt (korri- 
giertes Alter = das chronologische Alter — den Zeitabschnitt. 
der an der vollen Schwangerschaftsdauer fehlt). Das Vergleichs- 
material ist qualitativ als ziemlich ideal anzusehen, quantitatiy 
dagegen durchaus unzureichend. Das Gewicht der Friihgeborene 
bei der Geburt schwankte zwischen 900 und 2,500 g. Auf diese: 
Material sich stiitzend fanden die genannten Verfasser, dass de: 
Kopfumfang der friihgeborenen Knaben von dem ihrer Briide 
nicht abwich, wahrend die entsprechenden Madchen einen klei 
neren Kopfumfang hatten als ihre resp. Schwestern (Mittelwert: 
und korrigiertes Alter). Der eben erwahnte Unterschied ist jedoc! 
nicht so gross und es wird ihm auch von den Verfassern selbs 
keine gréssere Bedeutung beigemessen. Weiter findet man, das 
fiir die Gewichtskategorie von 1,500 g oder dariiber die Mitte! 
werte fiir beide Geschlechter um ein Geringes niedriger liege: 
als die der Gruppe von 2,000 g oder dariiber. 

Wenn auch das Vergleichsmaterial von Hess & Mohr & Bartel 
abgesehen von der ziemlich geringen Anzahl Faille, dem Ideal rech 
nahe kommt, so gibt es doch noch eine Kategorie von Kinder: 
an denen die in anthropologischer Hinsicht hemmende Einwirkun 
des unternormalen Gewichts bei der Geburt mit noch grésser 
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Aussicht auf Erfolg studiert werden kann, und zwar sind dies die 
eineiigen Zwillinge. Dieser Ausweg ist auch von Brander (1937) 
gewahlt worden; allerdings war das Material viel zu gering, als dass 
die Ergebnisse dieser Untersuchungen als sicher hatten betrachtet 
werden k6énnen. Diese Falle sind in Tabelle 1 zusammenge- 
fasst. Wo bei dem Zwilling mit héherem Gewicht bei der Geburt ein 
anthropologisches Mass grdésser als bei dem anderen Zwilling fest- 
gestellt worden ist, ist dieses als positiver (+), im umgekehrten 
Fall als negativer Befund (—) vermerkt; liess sich kein anthropo- 
logischer Unterschied trotz ungleichen Gewichtes bei der Geburt 
nachweisen, ist dieser Befund auch noch als negativ bezeichnet 
worden. Das Material bestand aus 9 Paar eineiiger (EZ) und 16 
Paar zweieiiger Zwillinge (ZZ & PZ), von denen beide Zwillinge 
(23 Paar) oder wenigstens der eine (2 Paar) bei der Geburt ein 
Gewicht von héchstens 2,500 g aufzuweisen hatten. Mit Ausnahme 
von einem 4.7 Jahre alten EZ-Paar standen die andern Zwillinge 
im Schulalter. 


Tabelle 1. 


Der Einfluss des Kérpergewichtes bei der Geburt auf die Kérperentwicklung 
von friihgeborenen Zwillingen. 


Eineiige Zwillinge Zweieiige Zwillinge 
(EZ) (ZZ & PZ) 


Kopfumfang 
Brustumfang 
Handkraft 


Aus Tabelle 1 geht hervor, dass die relative Anzahl positiver 
Befunde, den Kopfumfang und die Handkraft betreffend, bei EZ 
grésser ist als bei ZZ & PZ, bei welchen allein die Verschiedenhei- 
ten in der Erbanlage und im Geschlecht schon anthropologische 
Unterschiede, unabhangig vom Ké6rpergewicht bei der Geburt, 
bedingen kénnen. Was den Brustumfang betrifft, kann auf 
Grund dieser Aufstellung eine hemmende Einwirkung des unter- 
normalen Gewichtes bei der Geburt nicht festgestellt werden; 
es gehért ja aber auch eben genanntes Mass zu den am wenigsten 
exakten Massen in der ganzen Anthropologie. 
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2. Eigenes Untersuchungsmaterial. 


Die Ergebnisse von Y/ppés Forschungen vom Jahr 1919 stehe: 
in krassem Gegensatz zu denen von Reiche, laut welchen eine z1 
friihzeitige Unterbrechung der Schwangerschaft im allgemei 
nen nicht zu nennenswerten Veranderungen in den Wachstums 
kurven fiihren soll. »Der zu friihzeitige Geburtsvorgang bewirk 
an sich keine Stérungen der physiologischen Wachstumsvorgiange 
schreibt Reiche. Uber dieselbe Frage aussert sich hingegen Y/pp 
wie folgt: »Nun hat dieser Autor seine Untersuchungen tiber Wachs 
tumsvorgange bei Friihgeburten aber nur in den ersten Lebens 
wochen, resp. Monaten verfolgt. Nur hierdurch ist zu erklaren 
dass Reiche zu dieser unerwarteten Deutung seiner Zahlen un 
Kurven gekommen ist». Méglicherweise wiirde aber eine Unter 
suchung von friihgeborenen Kindern im Schulalter ihrerseits Veran 
lassung zu einer Revision gewisser Punkte in unserer jetzigen Lehr 
von Friihgeborenen geben, die ja zum gréssten Teil auf Beobach 
tungen an Kindern im Sauglings- und Spielalter fusst. Vermutlic! 
war dieser Gedanke auch eines von Ylppés Hauptmotiven, al 
er mich im Jahre 1933 aufforderte, eine Untersuchung von friihge 
borenen Kindern im Schulalter vorzunehmen. Mein Unter 
suchungsmaterial bestand aus 375 Kindern im Alter von 6.5—15. 
Jahren. 75.5 % von ihnen gehérten zu der Kategorie der Volks 
schulkinder in Helsingfors. Im ganzen Material sind 42.9 ° 
Knaben, in der Geburtsgewichtskategorie von 1,000—2,000 
44.9% und in der Gruppe 2,010—2,500 g 42.4 %; also ist, was da 
Geschlecht anbetrifft, das Material ziemlich gleichmassig verteil| 
Die Kategorie des niedrigeren Gewichtes bei der Geburt umfass 
78 Falle. 22.9% des ganzen Materials waren Zwillinge. Nahe 
Angaben tiber die Zusammensetzung meines Untersuchungsmat« 
rials findet man in meiner Dissertation (1936). 

Im Weiteren habe ich folgende Verkiirzungen fiir die res} 
Geburtsgewichtskategorien angewandt: 


Gruppe I: 1,000—2,000 g (78 Falle). 
Gruppe II: 2,010—2,500 g (297 Falle). 


Die Untersuchungen wurden von mir persénlich an der padi: 
trischen Poliklinik in Helsingfors ausgefiihrt. Dabei hielt ic 
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mich anfangs an ein im Voraus aufgestelltes Schema, welches unter 
anderem K6rpergrésse, Kérpergewicht, Kopfumfang und gewisse 
Brustmasse in sich schloss. Doch schon sehr bald wurde der 
Rahmen dieses Schemas in manchen Richtungen erweitert, so dass 
zum Beispiel einige Thoraxmasse und die dynamometrisch gemes- 
sene Handkraft hinzukamen. Die Bestimmungen der Handkraft 
wurden mit einem Dynamometer vom gebrauchlichen Collinschen 
Typus vorgenommen, der sich jedoch von dem gewoéhnlichen 
dadurch unterschied, dass seine Branchen in der Mitte nach 
aussen konkav gebogen waren, wodurch der Apparat bei Kindern 
leichter in Anwendung zu bringen war. 

Aus allem Obenangefiihrten miisste zur Geniige klar geworden 
sein, dass noch Vieles in unserem jetzigen Wissen iiber die Eigen- 
heiten der Friihgeborenen schwebend ist, was durch den Mangel 
an wirklich kommensurablem Vergleichsmaterial bedingt ist. Fiir 
die in vorliegender Arbeit behandelten Spezialfragen gibt es ein 
gut anwendbares Vergleichsmaterial fiir die Anthropologie des 
Brustkorbes von MRuolsalainen, das aus 278 Knaben und 291 
Madchen besteht, sémtlich Schiiler aus finnischsprachigen Volks- 
schulen in Helsingfors (Alter 6.5—14.4 Jahre). Fiir den Kopfum- 
fang und die Handkraft war ich jedoch gezwungen, mir das not- 


wendige Vergleichsmaterial selbst zu verschaffen, was mir auch 


durch Untersuchungen an 348 Knaben und 375 Madchen im 
Alter von 6—15 Jahren, Schiilern der schwedischsprachigen Volks- 
schulen in. Helsingfors, gelang. Nach Ausschluss der 3 am 
schwachsten vertretenen extremen Altersgruppen fallen 12 
Knaben und 5 Madchen weg, wonach sich das Material auf die 
gleichmassiger besetzten Altersklassen von 6.5—13.4 Jahren 
erstreckt. Die hierher gehérenden dynamometrischen Untersuchun- 
gen sind mit demselben Apparat ausgefiihrt, wie auch die an 
Friihgeborenen. Wenn ich im Folgenden von »ausgetragenen» 
Kindern als Vergleichsmaterial spreche, meine ich damit gerade 
die von Ruotsalainen und mir untersuchten Volksschiiler in Hel- 
singfors, obgleich die Anzahl der Friihgeborenen unter ihnen doch 
auch auf ca 5 % geschatzt werden kann. 
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3. Der Kopfumfang. 


Da der Geschlechtsdimorphismus schon im Schulalter sich 
in anthropologischer Hinsicht stark geltend macht, habe ich, 
im Gegensatz zu verschiedenen friiheren Untersuchungen an Friih- 
geborenen, jedes Geschlecht einzeln fiir sich behandelt. In Tabelle 
2 habe ich die Werte fiir den Kopfumfang (Horizontalumfang 
des Kopfes No. 45 nach Martin) bei zu friih geborenen Kindern 
zum Vergleich den Normalwerten gegeniibergestellt (die Mittelwerte 
der Friihgeborenen sind, wie auch alle weiter folgenden, nach 
der Methode mit successiven Medien ausgeglichen). Die Alters- 
gruppen sind so angegeben, dass 7 Jahre 6.5—7.4 Jahren ent- 
sprechen, die 8-Jahrigen de facto 7.5—8.4 Jahre alt sind u.s. w. 


Tabelle 2. 


Der Kopfumfang in cm bei zu friih geborenen und ausgetragenen Kindern 
(ausgeglichene Mittelwerte). 


Knaben Madchen 


Alter 
(Jahre) | Friihge- | Normal- Frihge- Normal- 

borene werte borene werte 
7 50.8 52.3 50.2 51.2 
8 51.3 52.6 50.6 51.5 
9 51.6 52.8 50.9 51.8 
10 51.8 53.0 51.3 52.1 
11 52.1 53.2 51.6 52.6 
12 52.7 53.5 51.9 53.0 
13 52.8 53.8 51.9 53.6 

14 53.1 — 52.4 — 


15 53.3 — 53.4 


Man sieht, dass die Werte fiir den Kopfumfang bei Friihge- 
borenen ohne Ausnahme um 0.8—1.7 cm unterhalb der Normal- 
werte liegen, was, absolut genommen, allerdings recht geringe, 
proportional genommen, nicht so ganz unbedeutende Unterschiede 
sind, besonders wenn man in Betracht zieht, dass die ganze Zu- 
nahme des Kopfumfanges in der in Frage stehenden 7-Jahrsperiodc 
nur 1.7—2.0 cm betragt. Abb. 1 gibt die Zahlen von Tabelle 2 
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graphisch wieder. Was die Knaben anbetrifft, lasst sich eine ge- 
wisse Neigung zur Konvergenz der Kurven wahrnehmen, wahrend 
bei den Madchen in dieser Hinsicht die Sache nicht so eindeutig 
liegt. 
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Abb. 1. Der Kopfumfang bei zu frih geborenen und ausgetragenen Kindern. 
(Tabelle 2.) I. Ausgetragene Knaben. II. Friihgeborene Knaben. III. Aus- 
getragene Madchen. IV. Friihgeborene Madchen. 


Sollte der zu friihe Geburtseintritt an sich die Kérperentwicklung 
augenfallig beeinflussen kénnen, so miisste diese Hemmung um 
so deutlicher ausgepragt sein, je geringer das Kérpergewicht bei 
der Geburt gewesen ist, da die Grésse des Kérpergewichtes bei 
der Geburt in einem gewissen Sinn als Kriterium fiir den Grad 
der Unreife angesehen werden kann. Es lasst sich ja auch die ganze 
Gruppe »Friihgeborene» von den »reifen Kindern» durch das K6érper- 
gewicht von 2,500 g bei der Geburt abgrenzen. Um die Méglichkeit 
zu haben, die Wechselbeziehungen zwischen Kérpergewicht bei 
der Geburt und Kopfumfang besser zu studieren, habe ich in 
Tabelle 3 die Ziffern fiir Kopfumfang in Gewichtsgruppe I (1,000— 
2,000 g) denen der Kategorie II (2,010—2,500 g) gegeniibergestellt. 
Da die Gruppe I eine viel zu geringe Anzahl Falle enthalten wiirde, 
wenn das Material auch weiterhin getrennt fiir beide Geschlechter 
behandelt werden sollte, sah ich mich dieses Mal gezwungen, die 
zur selben Geburtsgewichtskategorie gehérenden Knaben und Mad- 
chen in eine gemeinsame Gruppe zu vereinigen. 
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Tabelle 3. 


Einfluss des Képergewichtes bei der Geburt auf das Schidelwachstum der 
Friihgeborenen (ausgeglichene Mittelwerte fir den Kopfumfang in cm). 


Alter 
(Jahre) I Il 
19.8 50.6 


Aus Tabelle 3 geht hervor, dass die Kategorie mit den niedrigeren 
Geburtsgewichten durchgehend niedrigere Werte fiir den Kopf- 
umfang aufzuweisen hat, als die Gruppe mit den hédheren. Die 
Unterschiede steigen bis auf 0.1—1.6 cm. Wahrend des ganzen in 
Frage kommenden 9-jahrigen Zeitabschnittes belauft sich die 
Zunahme des Kopfumfanges auf 2.6—3.4 cm. 

Wie schon aus einer meiner friiheren Arbeiten tiber Gewicht 
und Ké6rperlange bei meinem Friihgeborenen-Material erhellt, 
zeigen die zu friih geborenen Kinder auch in dieser Hinsicht eine 
Entwicklungshemmung. Dasselbe ist auch bei dem im folgenden 
Abschnitt behandelten Brustumfang der Fall. ‘Trotzdem die zu 
friih geborenen Kinder sogar im Schulalter noch in k6rperlicher 
Hinsicht eine ziemlich allseitige Zuriickgebliebenheit aufweisen, 
ist der Kopfumfang doch verhaltnismassig durchaus nicht zu gross 
(vergleiche Ylppés Auffassung iiber die Entstehung des Mega- 
cephalus). 


4. Der Brustkorb. 


In Tabelle 4 habe ich die Werte fiir den Brustumfang (Umfang 
der Brust bei ruhigem Atmen, No. 61 nach Martin), den trans- 
versalen und den sagittalen Brustdurchmesser (No. 36 und No. 37 


' 
Geburtsgewichtsgruppe 
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nach Martin) den Normalwerten von Ruotsalainen gegeniiber- 
gestellt. 
Tabelle 4. 


Thoraxmasse bei zu friih geborenen (ausgeglichene Mittelwerte) in cm und 
bei ausgetragenen Kindern. 


Transversaler Sagittaler 
Brustumfang 

Alter Durchmesser Durchmesser 
Alte 


(Jahre) Friihge- | Normal- | Friihge- | Normal- | Friihge- | Normal- 
borene werte borene werte borene werte 


Knaben 


18.2 18.9 
18.5 19.7 
19.0 20.0 
19.6 20.4 
20.1 214 
20.7 21.5 
20.9 22.0 
23.0 


aA 
ano si 
W 


for) 
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22.5 


Madchen 
17.5 18.6 
17.8 19.5 
18.2 19.6 
19.0 19.8 
19.7 20.5 
66.6 20.4 21.0 
67.7 20.9 22.0 
68.4 21.6 22.6 
69.0 on 22.7 


Doo 
= 


Wenden wir uns zuerst den Werten fiir den Brustumfang bei 
Friihgeborenen zu, so finden wir, dass diese Werte, mit nur 3 Aus- 
nahmen, 0.1—3.1 cm unterhalb der Werte fiir ausgetragene Kinder 
liegen. Die 3 Ausnahmefalle beziehen sich auf Differenzen von 
0.2—1.4 cm. Die ganze Zunahme des Brustumfanges fiir die in 
Frage stehende 8-jahrige Periode betragt 13 cm. 

Der transversale Durchmesser ist bei zu friih geborenen Kindern 
ohne Ausnahme um 0.6—1.7 cm kiirzer als bei den ausgetragenen 


7 56.5 13.4 13.3 

8 58.1 13.7 14.0 

9 60.4 14.1 14.0 

10 62.7 14.5 14.2 

11 64.6 15.0 14.1 
12 67.9 = 15.7 15.1 

13 67.6 68.1 15.7 15.5 

14 69.5 71.6 16.1 16.0 

15 71.1 16.5 

7 13.1 13.2 

8 13.3 13.3 

9 13.5 13.7 
10 13.9 13.9 ‘ 
11 14.5 14.2 
12 15.4 14.7 
13 15.4 15.5 
14 15.7 16.0 
15 16.0 
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Kindern. Die ganze Zunahme wahrend der in Frage stehenden 
8 Schuljahre macht 3.5—4.1 cm aus. Abb. 2 veranschaulicht den 
transversalen Durchmesser bei zu friih geborenen Kindern im 
Vergleich zu dem der ausgetragenen Kinder. 


11 12 13 14 15 


Abb. 2. Der transversale Thoraxdurchmesser bei zu frih geborenen un 
ausgetragenen Kindern. (Tabelle 4.) I. Ausgetragene Knaben. II. Frihge 
borene Knaben. III. Ausgetragene Madchen. IV. Friithgeborene Madchen 


Der sagittale Durchmesser dagegen verhalt sich vollkomme: 
anders. Mit Ausnahme von nur einem Fall, wo die Differenz 0.3 cn 
ausmacht, ist namlich der dorsoventrale Durchmesser bei de! 
friihgeborenen Knaben durchgehend um 0.1—0.9 cm langer al 
bei den ausgetragenen Kindern. Die ganze Langenzunahm 
betragt wahrend 8 Jahren 2.7 cm. Bei den Madchen ist der Unter 
schied + 0 in 2 Jahresklassen, in 4 Jahresklassen ist der sagittal 
Durchmesser um 0.1—0.3 cm langer bei den ausgetragenen Kin 
dern, um dagegen in den 2 iibrigen Jahresklassen bei den zu frii 
geborenen Kindern um 0.3 und 0.7 cm langer zu sein. Die ganz 
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Langenzunahme des Durchmessers wahrend dieser 8 Jahre betragt 
fiir die Madchen 2.6 cm. Man kann also in keinem Fall behaupten, 
dass der sagittale Brustdurchmesser bei zu friih geborenen Kin- 
lern durchgehend kleiner ware als bei den ausgetragenen, wie es 
ziemlich eindeutig der Fall war bei den anderen bis jetzt besproche- 
aen anthropologischen Massen. 

Es bleibt noch tibrig zu sehen, welchen Einfluss das unternormale 
K6érpergewicht bei der Geburt auf das Wachstum des Brustkorbes 
hat. Dieses geht aus Tabelle 5 (die Werte fiir beide Geschlechter 
zusammengerechnet) hervor. 


Tabelle 5. 


Der Einfluss des K6érpergewichtes bei der Geburt auf das Wachstum des 
Brustkorbes der Friihgeborenen (ausgeglichene Mittelwerte in cm). 


Transversaler Sagittaler 


rustumfang 
Brust 6 Durchmesser Durchmesser 


Geburtsgewichts- Geburtsgewichts- 


Alter 


Geburtsgewichts- 
(Jahre) 


gruppe gruppe gruppe 


An der Hand von Tabelle 5 lasst es sich feststellen, dass der 
Mittelwert fiir den Brustumfang in der niedrigeren Gewichts- 
kategorie (I) ohne Ausnahme um 0.1—2.7 cm tiefer liegt als in der 
héheren Kategorie (11). Die Zunahme des Brustumfanges wah- 
rend dieser 9-jahrigen Periode betrug 12.7—15.2 cm. Im grossen 
und ganzen verhalt der transversale Durchmesser sich in gleicher 
Weise. Abgesehen von nur 2 Ausnahmen (0.2 resp. 0.8 cm) liegen 
namlich die Werte fiir die niedrigere Geburtsgewichtskategorie 
durehgehend 0.1—1.2 cm tiefer als die der héheren Gruppe. Die 


|_| 

| I II I II I II 
7 | 55.6 55.8 “17:3 17.8 13.4 13.2 
8 56.7 57.5 17:8 18.2 13.6 13.4 
9 58.1 59.4 18.4 18.6 13.9 13.7 
10 60.9 61.7 18.8 19.4 14.4 14.2 
11 63.7 64.0 19.6 19.9 14.8 14.7 
12 67.2 67.3 20.4 20.5 15.4 15.5 
13 67.4 67.7 21.6 20.8 15.6 15.5 
14 68.1 69.3 22.0 21.8 15.9 15.8 
15 68.3 71.0 22.0 23.2 16.2 16.1 
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ganze Zunahme des transversalen Durchmessers in diesen 9 Jahren 
betrug 4.7—5.4 cm. Vollstandig anders ist wieder das Verhalten 
des sagittalen Durchmessers. Bei diesem namlich liegen im Gegen- 
teil, ausgenommen nur einen Fall von 0.1 cm, alle die tbrigen 
Werte um 0.1—0.2 cm héher in der Gruppe mit geringerem Ko6rper- 
gewicht bei der Geburt (die ganze Zunahme in 9 Jahren betragt 
2.8—2.9 cm). 

Auf Grund des Allgemeineindruckes, den ich allmahlich im 
Verlauf meiner Untersuchungen gewann, hatte ich erwartet, 
dass der Brustkorb der bei der Geburt kleineren Friihge- 
burten auch weiterhin im Schulalter kleiner bleiben wiirde, wi 
er ja auch tiberhaupt bei Friihgeborenen kleiner als bei ausge- 
tragenen Kindern sein sollte. Dieses scheint auch ziemlich ein- 
deutig der Fall zu sein, was den Brustumfang und den transversalen 
Durchmesser anbetrifft. Dass die Ergebnisse den sagittalen Durch- 
messer betreffend, hierzu im Gegensatz stehen sollten, wirkt an- 
fangs vielleicht wie eine Inkonsequenz beim Vergleich mit den 
iibrigen Untersuchungsresultaten. Dagegen findet man bei ge- 
nauerer Uberlegung, dass es gerade das einzig Natiirliche ist, dass 
der sagittale Durchmesser eine Ausnahme von der Regel bildet, 
laut welcher ein geringeres Gewicht bei der Geburt kleineren 
anthropologischen Massen bei Friihgeborenen im Schulalter ent- 
spricht. Erstens fiihren namlich die bei Friihgeborenen so haufigen 
rachitischen Veranderungen des Thorax auffallend oft zu einer 
Prominenz des Brustbeins, welcher Umstand natiirlich die Lang: 
des sagittalen Durchmessers in positiver Richtung beeinflusst 
Zweitens ist es tiberhaupt ein spezifisches Kennzeichen fiir In- 
fantilismus, dass der sagittale Brustdurchmesser verhaltnismassi 
langer ist als der transversale. Dieses geht z. B. aus Tabelle ( 
hervor, welche die Veranderungen des Thorakalindex wahrend de: 
Schulalters bei Kindern in Ziirich nach Hdésch-Ernst wieder 
gibt. Den Thorakalindex erhalt man durch Division des trans 
versalen Durchmessers durch den sagittalen und darauffolgend: 
Multiplikation des Quotienten mit 100. 

Also, je alter das Kind, desto flacher der Thorax. Daher is 
es auch vollstandig begreiflich, warum zu friih geborene Kinde 
deren Entwicklung sogar noch im Schulalter gehemmt zu sei! 
scheint, oder mit andern Worten, die sich noch in einem ausg¢ 


Tabelle 6. 


Der Thorakalindex bei Volksschiilern in Ziirich nach Hésch-Ernst. 


Thorakalindex 
Alter (Jahre) 


Knaben Madchen 


pragter infantilen Stadium der Entwicklung befinden, einen ver- 
haltnismassig starker gewélbten Brustkorb aufweisen miissen, 
als die ausgetragenen Kinder. 


5. Die Handkraft. 


Wie schon friiher erwahnt, ist die dynamometrisch gemessene 
Handkraft, ausser voriibergehend durch mich, eigentiimlicher 
Weise niemals Gegenstand der Erérterung in dem relativ reich- 
haltigen Schrifttum iiber Friihgeborene gewesen. Die Dynamo- 
metrie ist leider titberhaupt ein ziemlich vernachlassigtes Gebiet 
in der Padiatrie. 

Da die Dynamometerwerte fiir die rechte Hand nicht selten 
bedeutend von denen fiir die linke Hand abweichen, habe ich im 
Folgenden, um mit einer méglichst geringen Anzahl Tabellen aus- 
zukommen, die Starke beider Hande addiert und in Kg angegeben. 
Die von mir hier angefiihrten Werte sind also nicht identisch mit 
Werten, die man erhalt, wenn die Druckkraft beider Hande gleich- 
zeitig gepriift wird (wie bekannt sind die Collinschen Dynamometer 
dazu bestimmt, jede Hand einzeln zu priifen). In Tabelle 7 sind 
meine erhaltenen Ergebnisse zusammengestellt. 

Die Unterlegenheit in der Handkraft der zu friih geborenen 
im Vergleich mit den ausgetragenen Kindern ist vollstandig offen- 
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Tabelle 7. 


Dynamometrische Handkraft — ausgeglichene Mittelwerte in Kg —— bei zu 
frih geborenen und ausgetragenen Kindern. 


Knaben Madchen 


Alter 


(Jahre) Frahgeborene | Normalwerte Frihgeborene | Normalwerte 


14.3 | 15.7 10.3 | 11,2 
15.8 19.8 122 | 14.7 
18.3 23.8 13.6 | 17.9 
21.2 27.2 16.7 | 20.7 
25.3 32.1 205 | 24.9 
29.0 36.2 25.8 28.7 
31.7 40.2 29.7 (| 32.0 
33.9 32.6 
35.8 34.6 


sichtlich. Bei den Knaben steigen die Unterschiede bestandi: 
von 1.4 Kg im Alter von 7 Jahren bis 8.5 Kg bei 13 Jahren. Wah- 
rend dieser ganzen 7-jahrigen Zeitperiode ist die Handkraft um 
17.4 Kg gestiegen. Bei den Madchen sind die Unterschiede weniger 
markant, wenn auch trotzdem vollstandig eindeutig; sie steigen 
von 0.9 Kg im Alter von 7 Jahren bis auf ca 4 Kg bei 10—11 Jahren. 
um danach allmahlich auf 2.3 Kg bei 13 Jahren zu fallen. In diesen 
7 Jahren hat die Handkraft um 19.4 Kg zugenommen. Alles 
dieses wird in Abb. 3, die mit Stiitze der Tabelle 7 hergestel!! 
ist, veranschaulicht. 

Die Unterschiede zwischen den zu friih Geborenen und den 
Ausgetragenen scheinen mir, was die Handkraft anbetrifft, augen- 
falliger zu sein als die Differenzen der anderen in dieser Arbei! 
besprochenen anthropologischen Einzelheiten. Ausserdem ist der 
Unterschied im Geschlecht in erwahnter Hinsicht besonders deut- 
lich ausgepragt. Eine Auffassung davon, in wie weitem Umfan: 
diese Unterlegenheit der Friihgeborenen meines Materials als durc) 
das unternormale Kérpergewicht bei der Geburt bedingt angesehen 
werden kann, geht aus Tabelle 8 hervor, aus der wir ersehen, dass, 
mit Ausnahme der Altersgruppe 7 Jahre (Differenz 0.9 Kg) dic 
Kinder mit niedrigerem K6rpergewicht (Gruppe I) durchgehen‘ 
niedrigere Mittelwerte aufweisen als Kinder mit héherem Gewic! | 
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Abb. 3. Dynamometrische Handkraft der zu frihgeborenen und ausgetragenen 
Kinder. (Tabelle 7.) I. Ausgetragene Knaben. II. Friithgeborene Knaben. 
III. Ausgetragene Madchen. IV. Friihgeborene Madchen. 


bei der Geburt (Gruppe II). Die Unterschiede machen 0.1—4.6 Kg 
aus und die ganze Zunahme der Handkraft in der in Frage stehenden 
9-Jahrsperiode betragt 19.9—25.4 Kg. Trotz des grossen Ge- 
schlechtsdimorphismus, ist das Zusammenfassen der beiden Ge- 
schlechter in dieser Aufstellung vielleicht durch den Hinweis 
darauf zu entschuldigen, dass die Proportion in der Anzahl von 
Knaben und Madchen in beiden Geburtsgewichtsgruppen im 
grossen und ganzen die gleiche ist. 

Laut zahlreichen Arbeiten von Schlesinger, von denen ich hier 
nur auf eine aus dem Jahre 1927 hinweisen méchte, ist die dynamo- 
metrisch gemessene Handkraft von vielen verschiedenen Bedin- 
gungen abhangig, unter denen ausser Alter, sozialem Niveau, 
Kntwicklung der Muskulatur und sonstigen selbstverstandlichen 
laktoren, auch die Konstitution eine wesentliche Rolle spielt. 
So sehen wir, dass der pyknische Typus auch in dynamometrischer 
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Tabelle 8. 


Einfluss des Kérpergewichts bei der Geburt auf die Handkraft der Friih- 
geborenen (ausgeglichene Mittelwerte in Kg). 


Geburtsgewichtsgruppe 


Alter (Jahre) 
I 


Hinsicht dem leptosomen iiberlegen ist. Aus anderen Arbeite: 
von mir geht hervor, dass der leptosome Kérperbau noch in 
Schulalter eine sehr gewéhnliche Erscheinung unter den Friih 
geborenen ist. In seiner Arbeit betont Schlesinger weiterhin, das 
der Collinsche Dynamometer gewisse Mindestforderungen ai 
Handkraft, Intelligenz und Interesse fiir die Untersuchung fordert 
wenn man mit ihm befriedigende Resultate erhalten will. Dass da 
allgemeine Intelligenzniveau meines Friihgeborenen-Materials kei: 
besonders hohes war, erhellt deutlich genug aus meiner Dissertation 
ein Umstand, der auch sicher bis zu einem gewissen Grad die Ergel)- 
nisse der Dynamometeruntersuchungen beeinflusst hat. Aber 
auch noch ein anderer, rein psychologischer Faktor, namlich da; 
Interesse fiir die Untersuchung, scheint mir in nicht geringei 
Grade meine Untersuchungsresultate beeinflusst zu haben. Di 
Friihgeborenen wurden namlich einzeln in einem besonderen Rau: 

untersucht, wahrend die ausgetragenen Kinder im Klassenrau 

alle zusammen gepriift wurden. Es sagt sich von selbst, dass e 

Kind durchaus nicht immer sein Bestes in dynamometrisch 

Hinsicht leistet, wenn es in einem Einzelraum untersucht wii! 

ohne eine andere Anregung als Ermahnungen und Aufmunterung: | 
von Seiten einer Person, welche das Kind in der Regel friiher nic’ | 
einmal gesehen hat. Dagegen waren die ausgetragenen Kind 


68 

15.0 15.9 


69 


\usserordentlich dafiir interessiert, die Leistungen der Klasse in 
lynamometrischer Hinsicht zu ergriinden, wobei natiirlicher Weise 
iuch jeder Einzelne sein Bestes tat im Bestreben, sich in der Rang- 
rdnung einen méglichst hohen Platz zu erwerben. Dieses gilt 
esonders von den Alteren Knaben, woher vielleicht auch ein 
iewisser Teil des grossen Unterschiedes zwischen den friihgeborenen 
ind ausgetragenen herriihren mag. Indessen ist wohl doch die 
Unterlegenheit der Friihgeborenen in dynamometrischer Hinsicht 
ihne Zweifel zum gréssten Teil rein physisch bedingt, wenn auch 
labei einige psychische Faktoren unbedingt die erhaltenen Resul- 
tate beeinflusst haben. 


6. Erérterung der Untersuchungsresultate. 


Aus den von mir erhaltenen Untersuchungsergebnissen erhellt 
unwiderleglich, dass, wenigstens in meinem Forschungsmaterial, 
die zu friih geborenen Kinder sich noch das ganze Schulalter hin- 
durch in jeglicher hier beriihrter Hinsicht im Vergleich zu den 
ausgetragenen Kindern in einem mehr infantilen Stadium befinden, 
und dabei nicht nur die bei der Geburt allerkleinsten. Diese Fest- 
stellung steht im Gegensatz zu der auf Grund alterer Forschungen, 
die in der Hauptsache an Sauglingen und Kindern im Spielalter 
erhalten waren, jetzt allgemein herrschenden Auffassung. 

Diese Forschungsergebnisse sind in erster Linie wohl nur von 
theoretischem Interesse als ein Beitrag zur Kenntnis der Konstitu- 
tion der Friihgeborenen (siehe Naheres dariiber in meiner Arbeit 
vom Jahre 1938 »Kann die Konstitution durch Friihgeburt ver- 
andert werden?»). Ebenso ist diese ganze Frage nicht ohne Be- 
deutung fiir die Zwillingsforschung, da ein betrachtlicher Teil der 
Zwillinge als Friihgeborene angesehen werden muss. In meinem 
Friihgeborenen-Material machten die Zwillinge auch, wie gesagt, 
22.9 % der Gesamtzahl aus. 

Praktische Bedeutung hat wohl nur die Feststellung, dass die 
Handkraft, besonders bei alteren Knaben, so stark herabgesetzt 
war. Zu der in den letzten Jahren von gewisser Seite so heftig 
crérterten Frage tiber den »Aufzuchtswert» der Friihgeborenen, 
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welcher bis jetzt hauptsachlich an der Hand ihrer Intelligenz- 
entwicklung beurteilt worden ist, gesellt sich jetzt auch die Frage, 
ob sie auch in physischer Hinsicht schlechtere Arbeitskraft repra- 
sentieren als andere. Ich fiir mein Teil schwanke nicht einen 
Augenblick, diese Frage bejahend zu beantworten, besonders 
wenn es Grobarbeit gilt, auf welche ein Teil der ehemaligen Friih- 
geborenen wegen ihrer mangelhaften Intelligenz angewiesen ist. 

Zum Schluss entsteht die Frage, ob meine Forschungsergeb- 
nisse als allgemeingiiltig betrachtet werden kénnen. Es sei gleich 
von vornherein gesagt, dass mein Material ein viel zu geringes an 
Anzahl ist, als dass es sich iiberhaupt lohnen wiirde, mit Hilfe von 
mittlerem Fehler und anderen exakten mathematischen Berechnun- 
gen zu versuchen, die Allgemeingiiltigkeit meiner Schlussfolgerungen 
Statistisch zu »beweisen». Andrerseits wiirde ich auf Grund meiner 
langjahrigen Erfahrungen annehmen, dass ein so umfassendes 
Material Friihgeborener im Schulalter, wie nétig ware, um die 
eben genannten Methoden systematisch anwenden zu kénnen, 
dank rein praktischer Schwierigkeiten, sich wohl kaum je wiirde 
beschaffen lassen. Ich fiir mein Teil begniige mich mit der Fest- 


stellung, dass meine Ergebnisse sich auf dem umfangreichsten 
Material, das je im Schulalter systematisch untersucht worden ist, 
aufbauen, wobei ausserdem ein kommensurables Vergleichsmateria! 
angewandt wurde. Moéglicherweise wiirde eine systematische Unter- 
suchung von zu friih Geborenen in einem Alter von 15—20 Jahren, 
ja vielleicht sogar im Erwachsenen-Alter, unsere Kenntnisse iibe! 
die Konstitution der Friihgeborenen noch bedeutend erweitern. 


7. Zusammenfassung. 


Zusammenfassend kann man also tiber den Kopfumfang, dik 
Brustmasse und die Handkraft des zu friih geborenen Kindes nach 
dem diltern Schrifttum folgendes sagen: 

Der Kopfumfang ist anfangs unternormal, doch wird es s« 
angesehen, dass er im allgemeinen im Spielalter — nur ausnahms- 
weise spater — normale Werte erreicht. Je geringer das Gewicht 
bei der Geburt, um so deutlicher tritt die Hemmung zutage, doc! 
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ist diese hier im allgemeinen weniger deutlich ausgepragt als bei 
den meisten anderen anthropologischen Eigenschaften. Gestiitzt 
werden die hierbei erhaltenen Ergebnisse durch in der Hauptsache 
an zu friih geborenen Kindern im Sauglings- und Spielalter aus- 
gefiihrte Untersuchungen, oder das verwandte Vergleichsmaterial 
ist inkommensurabel. 

Das Verhalten des Brustumfanges ist ungefahr dasselbe wie 
das des Kopfumfanges, jedoch mit dem Unterschied, dass die 
Hemmung zu Anfang deutlicher ausgepragt ist, um spaterhin 
wahrend des Spielalters vollstandig zu verschwinden. Die Unter- 
suchungen beziehen sich auch hier auf Kinder, die im allgemeinen 
das Schulalter noch nicht erreicht haben und das angefiihrte Ver- 
gleichsmaterial ist meistens vollstandig inkommensurabel.  Fiir 
die iibrigen Thoraxmasse gibt es itiberhaupt keine tabellarischen 
Aufstellungen. 

Die Handkraft ist bei zu friih geborenen Kindern iiberhaupt 
nicht Gegenstand systematischer Untersuchung gewesen. 

Mein Forschungsmaterial besteht aus 375 zu friih geborenen 
Kindern im Alter von 6.5—15.4 Jahren, die zu mehr als 34 Schiiler 
der Volksschulen in Helsingfors waren. Das Kérpergewicht bei der 
Geburt betrug héchstens 2,500 g. 22.9 % des gesamten Materials 
waren Zwillinge. Das Vergleichsmaterial wurde ausschliesslich 
aus Schiilern der Volksschulen in Helsingfors zusammengestellt. 
Das Vergleichsmaterial ist grésser als das Friihgeborenen-Material. 
Einige von den am Anfang untersuchten zu friih geborenen Kindern 
sind nicht auf ihre Thoraxdurchmesser und Handkraft hin gepriift 
worden. 

In diesem Forschungsmaterial, welches das grésste ist, das je 
im Schulalter untersucht worden ist, verhalten sich die hier be- 
sprochenen anthropologischen Eigenschaften in folgender Weise: 

Die Friihgeborenen haben durchgehend im Mittelwert einen 
kleineren Kopfumfang als die ausgetragenen Kinder. Bei den 
Knaben kann eine leichte Tendenz zur Ausgleichung der Unter- 
schiede vermerkt werden. Die Durchschnittswerte fiir Friih- 
geborene mit einem Kérpergewicht von 1,000—2,000 g liegen ohne 
Ausnahme tiefer als die der Geburtsgewichtskategorie mit 2,010— 
2,000 g Gewicht. 

Die Mittelwerte fiir den Brustumfang und den transversalen 
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Thoraxdurchmesser sind im allgemeinen bei zu friih geborenen 
Kindern kleiner als bei den ausgetragenen, ebenso wie auch die 
Friihgeborenen mit geringerem Geburtsgewicht gewoéhnlich nied- 
rigere Mittelwerte fiir das in Frage stehende Thoraxmass auf- 
weisen, als Friihgeborene mit héherem Ké6rpergewicht bei der 
Geburt. Der sagittale Thoraxdurchmesser verhalt sich in diesen 
beiden Hinsichten genau entgegengesetzt, was zum Teil die Folge 
von fiir Friihgeborene so typischen rachitischen Veranderungen 
des Brustbeines, zum Teil der Ausdruck fiir einen infantilen Thorax- 
typus ist. 

Die Friihgeborenen sind in der dynamometrisch gemessenen 
Handkrajt durchgehend den ausgetragenen Kindern weit unter- 
legen. Dieses gilt besonders fiir die alteren Knaben und miisste 
zum Teil auf kleinere Verschiedenheiten in den Untersuchungs- 
bedingungen zuriickgefiihrt werden. Als dazu beitragende Faktoren 
kénnen auch mangelnde Intelligenz und schwache Kérperkonstitu- 
tion genannt werden. Bei den Knaben wachsen die Differenzen 
bestandig, bei den Madchen nimmt die Uberlegenheit der ausge- 
tragenen auch bestandig bis 10—11 Jahre zu, wonach sie etwas 
abnimmt, aber doch wahrend des ganzen Schulalters deutlich 


weiter besteht. Friihgeborene mit geringerem Kérpergewicht bei 
der Geburt zeigen fast ohne Ausnahme niedrigere Mittelwerte als 
die mit héherem Kérpergewicht bei der Geburt. 
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Aus der Universitats-Kinderklinik zu Helsingfors. Vorstand: Prof. 
Dr. A. Yippé. 


UBER FROHGEBURTENSTIGMATA 
UND ANDERE SOMATISCHE EIGENHEITEN 
BEI FRUHGEBORENEN KINDERN IM SCHUL- 
ALTER. 


Vorlaufige Mitteilung III. 


Von 


T. BRANDER. 


1. Friihere Untersuchungen. 


Wie bekannt, hat man schon seit langem versucht zwischen 
zu friih geborenen und voll ausgetragenen Kindern eine Sichtung 
vorzunehmen, und zwar nicht nur auf Grund der Schwanger- 
schaftsdauer, sondern auch indem man gewisse somatische Eigen- 
schaften am Kinde selbst, wie manche anthropologische Masse, 
Nagelbildung, Behaarung u. s. w. in Betracht gezogen hat. Die 
»Reifezeichen» resp. »Zeichen der Unreife» wurden anfangs begreif- 
licherweise hauptsachlich an Neugeborenen studiert. |Ebenso 
natiirlich ist es, dass diese Fragen lange Zeit vorzugsweise nur die 
Geburtshelfer interessierten. Erst Yilppés_klassische Unter- 
suchungen aus dem Jahre 1919 deckten die padiatrische Bedeutung 
dieser Frage nicht nur fiir neugeborene Kinder, sondern auch fii 
Kinder in spateren Entwicklungsperioden in ihrer ganzen Trag- 
weite auf. 

1 Diese Arbeit ist mit Unterstiitzung der Finnischen Arztegesellschaft 
(P. U. Florins Fond) und der Wissenschaftlichen Gesellschaft in Finnland 
(Societas Scientiarum Fennica) ausgefiihrt worden. 


Yippés Untersuchungen erstrecken sich auf 700 friihgeborene 
Kinder, von denen der bei weitem grésste Teil im Sauglings- und 
Spielalter stand, wahrend nur ein geringer Teil von ihnen sich im 
Beginn des Schulalters befand. Bei den meisten dieser Kinder 
stiess er nicht nur unmittelbar nach der Geburt, sondern auch im 
Verlauf des ganzen ersten Lebensjahres, ja in manchen Fallen, 
besonders unter den bei der Geburt Allerkleinsten, sogar noch im 
Schulalter auf eine Reihe k6érperlicher Eigenheiten, die er unter 
der Bezeichnung »somatische Frtihgeburtenstigmata» zusammen- 
fasste. Hierzu gehért u. a. die von alters her an neugeborenen 
Friihgeburten bekannte Lanugobehaarung, welche oft noch nach 
Verlauf von Monaten beobachtet werden kann. Dem Fehlen von 
Nageln und dem Vorhandensein einer Membrana pupillaris misst 
Ylppé keine gréssere praktische Bedeutung fiir die Pathologie 
der Friihgeborenen bei, da diese Erscheinungen beinahe ausschliess- 
lich nur an noch nicht lebensfahigen Foeten beobachtet werden 
kénnen. Dagegen sind der von alters her bekannte grosse Kopf 
mit hoher Stirn wie auch das schwach entwickelte Unterhautzell- 
gewebe Anzeichen, die fiir wirklich Friihgeborene charakteristisch 
sind, ebenso wie auch die verspatete Lésung des Nabelstrangrestes 
und der Kryptorchismus. Y/ppé weiste auch nach, dass die An- 
schauung, dass die Knochenkerne in der unteren Femurepiphyse 
erst in der allerletzten Zeit des Intrauterinlebens in Erscheinung 
treten sollen, unrichtig sei, wie auch die Angabe, dass die Labia 
majora die Labia minora decken sollen. Als neue charakteristische 
Zeichen der Unreife nennt Yippé in diesem Zusammenhang das 
Fehlen von Mastitis neonatorum bei den kleineren Friihgeborenen 
wie auch die sehr schwach ausgepragte Knorpelbildung in den 
Ohrmuscheln, was nicht selten Veranlassung zu fortbestehenden 
Deformationen an den Ohrmuscheln geben kann. 

Anomalien der Warmeregulierung und der Atmung, wie auch 
Neigung zu Azidose, Asphyxie, Sklerédem und Blutungen vervoll- 
standigen das Bild der neugeborenen Friihgeburt in funktioneller 
Hinsicht. Veranlagung zu Infektionen aller Art, Anaemie?, Spas- 
mophilie und Rachitis im Zusammenhang mit einer ausgesprochenen 


1 Die Friihgeborenen-Anaemien sind schon friiher eingehend von Lichten- 


stein studiert worden. 
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kérperlichen Entwicklungsverzégerung mit entsprechenden Propor- 
tionsverschiebungen im K6rperbau als Folge, u. a. der relativ zu 
grosse Kopf — Megacephalus —, treten auch schon verhiltnis- 
miassig friih auf. Anfangs prasentiert sich dieser Kérpertypus als 
kurz und plump, im 2. und 3. Lebensjahr setzt indessen ein starkeres 
Langenwachstum ein, das in einer sich allmahlich immer mehr 
auspragenden Grazilitaét resultiert, die an den bei der Geburt 
Allerkleinsten sogar noch im Schulalter nachweisbar ist. 

Ausser der Megacephalusbildung, tiber die ich in einer friiheren 
Arbeit berichtet habe, ist eine hochgradige Kraniotabes, mit nach- 
folgenden Abflachung der hinteren Schadelpartien und sogar Scha- 
delasymmetrien, durchaus keine seltene Erscheinung bei friih- 
geborenen Kindern im Alter von ungef. 4% Jahre. Hierzu gesellen 
sich oft ausgepragte Hdéckerbildungen an Stirn- und Scheitel- 
knochen. Als eine direkte Folge der Megacephalusbildung im 
Verein mit Erweichung der Schadelknochen erscheint eine Ver- 
schiebung der Orbitalwande, die darin ihren Ausdruck findet, 
dass die Augapfel nach vorne und unten gedrangt werden (Pro- 
trusio bulborum und Blickrichtung nach unten mit oft genau 
bis an den unteren Pupillenrand reichendem unteren Lidrand) 
Diese wenig schénen Abnormitaten verschwinden indessen spater 
in den allermeisten Fallen. 

Als ein typisches Beispiel dafiir, dass die Friihgeburtenstigmata 
um so haufiger zu beobachten sind, je geringer das Gewicht bei 
der Geburt gewesen ist, kann Tabelle 1 angefiihrt werden, aus 
welcher wir nach Ylppé die Haufigkeit des Vorkommens von 
Leisten- und Nabelbruch bei Friihgeborenen im Alter von 3 Monaten 
ersehen. 


Tabelle 1. 


Haufigkeit von Briichen im Alter von 3 Monaten nach Ylippé. 


Bruchfrequenz 
(g) % 


Geburtsgewicht 


1,001—1,500 | 84.0 
1,501—2,000 38.3 
2,001—2,500 20.5 


Nach Erreichung des Alters von 3—4 Monaten beginnen die 
Briiche im Zusammenhang mit dem Erstarken der Muskulatur 
allmahlich von selbst zu verschwinden. Sogar in Fallen von sehr 
grossen Leistenbriichen, wo in friiheren Zeiten eine Operation 
ernstlich in Erwagung gezogen wurde, erwies es sich bei spateren 
Nachforschungen, dass die Briiche in den meisten Fallen sich 
zuriickgebildet hatten. 

In vereinzelten Fallen beobachtete Yippé an Friihgeborenen 
auch typische mongoloide Gesichtsziige, die dann wahrend des 
Spielalters zum gréssten Teil verschwanden. 

Die Rachitis betreffend ist hier hinzuzufiigen, dass diese sich 
ausser am Schadel, vorzugsweise am Thorax lokalisiert. Hervor- 
gerufen durch Erweichung des Brustkorbes entstehen ausgepragte 
Harrisonsche Furchen und die funktionelle Trichterbrust; Rosen- 
kranz und rachitische Auftreibungen des Brustbeines sind auch 
an der Tagesordnung bei friihgeborenen Kindern. Da diese Kinder 
im allgemeinen das Gehen spater lernen als die anderen und erst 
zu einer Zeit, wo die rachitischen Prozesse zum gréssten Teil schon 
ausgeheilt sind, sind grébere proliferative rachitische Veranderungen 
an den Extremitaten der Friihgeborenen nur selten nachweisbar. 
Rachitische Deformitéten kénnen selbstverstandlich fiir das ganze 
Leben bestehen bleiben, auch nachdem der Krankheitsprozess 
selbst ausgeheilt ist, wahrend die tibrigen eben besprochenen 
somatischen Abnormitaten, nach Ylppés Ansicht wie schon gesagt, 
sich im Spielalter zuriickbilden, soweit es nicht Kinder gilt, die 
bei der Geburt sehr klein waren. Er schreibt dariiber: »Bei Ein- 
tritt in das Schulalter endlich sind bei der Mehrzahl der Frih- 
geburten die Wachstumsschaden ausgeglichen; und wenn nicht 
an gewissen Stigmata im Gesicht und in der Schadelform die Friih- 
geburt sich dem geiibten Blick doch noch manchmal verraten 
wiirde, kénnten wir aus der kérperlichen Entwicklung in diesem 
Alter (von 6—8 Jahren an aufwarts) gar nicht mehr erkennen, 
mit welch winzig klein geborenen Kindern wir es hier zu tun haben.» 

Im Jahre 1922 verdéffentlichte Rosenstern eine Arbeit iiber 
Megacephalus und Kraniomalazie bei Friihgeborenen und eine 
andere sehr wertvolle Arbeit iiber Friihgeburtenstigmata im all- 


gemeinen. Er teilt die letztern ein in primdre, welche schon in 


den ersten Lebenswochen vorhanden sind und sekunddre, die erst 
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in spaterer Zeit in Erscheinung treter, Sei Verzeichnis iiber alle 
diese Symptome umfasst 2 1% Druckseiten. 

Unter den primaren Friihgeburtenstigmata mégen hier als 
Erganzung noch folgende nach Rosenstern genannt sein: die tiefe 
Lage des Nabels, Mitesser und Milien im Gesicht (Kuiistners 
Zeichen), die Gelbsucht der Neugeborenen, verzégerter Verschluss 
des Ductus Botalli, Fehlen der Querrunzelung der Skrotalhaut 
u.s. w. Indessen interessieren uns hier vor allen Dingen die sekunda- 
ren Friihgeburtenstigmata, welche nach Rosenstern folgende sind: 
Rachitis, Spasmophilie, Anaemie, Muskelatonie, Megacephalus und 
andere Proportionsverschiebungen im Kérperbau, mongoloide 
Symptome, Asthma (?) und eine Anzahl Symptome von Seiten 
des zentralen Nervensystems. Besonders wertvoll erscheinen mir 
Rosensterns eigene Untersuchungen des Gesichtes bei friihge- 
borenen Kindern. Sein Material besteht aus 100 Fallen im Alter 
bis zu 4 Jahren inclusive. 

Anfangs ist das Gesicht der Friihgeborenen sehr schmal, mager 
und runzelig, »der Gesamtausdruck des Gesichtes ist oft gries- 
gramig» schreibt Rosenstern. Durch spater vorsichgehende Fett- 
ablagerung wird es breiter und die Hautfalten verschwinden. Die 
Saugpolster nehmen an Dicke zu und werden zu eigentiimlichen 
halbkugeligen Prominenzen. Die Zunge nimmt schnell an Grésse 
zu, so dass man mitunter sogar von wirklicher Makroglossie sprechen 
kann. Der Rachenraum dagegen ist auffallend klein, wozu sich 
noch ein ausgesprochen adenoider Habitus mit schnarchender 
Atmung gesellen kann. Ausser dem Megacephalus und der Pro- 
trusio bulborum hat Rosenstern zum Bilde des Friihgeborenen- 
gesichtes noch folgenden Strich hinzugefiigt: »Die Pupillen dieser 
oft starr blickenden Augen sind meist gross und die Skleren ober- 
halb der Cornea sichtbar.» Die letztgenannten Symptome sind 
im Jahre 1936 von Salmi und Eerola studiert worden; diese Autoren 
reproduzieren in ihren Arbeiten Bilder, die mit den Rosensternschen 
iibereinstimmen und sind der Ansicht, dass Ylppé der einzige ist 
der vor ihnen die Stellung der Augiapfel bei Friihgeborenen studiert 
hat. Eigentiimlicherweise findet man Rosensterns Namen in diesei 
Spezialuntersuchung nicht angefiihrt; dieses alles aber sei hie 
nur nebenbei erwahnt. 

Ausser dem eben geschilderten »Froschgesicht» stossen wir be 
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Friihgeborenen vielleicht noch haufiger auf einen Typus, der von 
Rosenstern mit »Puppengesicht» bezeichnet wird. Hierbei handelt 
es sich um reichlichere Fettablagerungen im Gesicht, der Mund 
wirkt klein (»5-Pfennig-Mund»), die Nase ist »klein, stupsig und 
springt kaum aus dem Gesicht heraus». Das ganze erinnert leb- 
haft an die bei Puppen so gewohnliche »iibertrieben kindliche 
Physiognomie.» 

Das Frihgeburtengesicht tritt meist in den 3 ersten Lebens- 
monaten in Erscheinung, um im Alter von ungefahr 1 Jahr zu 
verschwinden. Die Haufigkeit seines Vorkommens und Abhangig- 
keit derselben vom Gewicht bei der Geburt geht aus Tabelle 2 
hervor. 


Tabelle 2. 
Frihgeburtengesicht und Geburtsgewicht nach Rosenstern. 


| 
Geburtsgewicht | Frihgeburten- | Kein Frithge- | 
| (g) | gesicht | burtengesicht 


| 


bis 1,000 
1,001—1,500 
1,501—2,000 
2,001—2,500 


Diese eigentlichen Friihgeburtenstigmata fanden in spateren 
Untersuchungen, die auch kaum etwas wesentlich Neues in dieser 
Frage aufzuweisen haben, relativ wenig Beachtung. Man kann also 
zusammenfassend behaupten, dass die allgemeine Anschauung 
dahin geht, dass die besprochenen Friihgeburtenstigmata wahrend 
des Spielalters verschwinden und dass nur an den bei der Geburt 
Allerkleinsten, nach Y/ppé, sich noch spater Anzeichen nachweisen 
lassen, die auf eine zu friihe Geburt hinweisen. Indessen ist hierbei 
zu bemerken, dass diese Untersuchungen zum gréssten Teil an 
Kindern ausgefiihrt worden sind, die das Schulalter noch nicht 
erreicht hatten. 

Gewiss sind auch andere somatische Eigenheiten der Friih- 
geborenen als Objekte fiir eine Unzahl von Untersuchungen ver- 
wandt worden, doch hat es sich auch hierbei in erster Linie um 
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Kinder, die das Schulalter noch nicht erreicht hatten, gehandelt. Das 
Untersuchungsmaterial ist selten umfangreicher als mittelgross 
gewesen und die Ergebnisse kénnen zum grdéssten Teil als von nur 
lokalem Interesse angesehen werden. In anderem Zusammenhang 
werde ich das hierher gehérende Schrifttum monographisch be- 
handeln. Dieses Mal muss ich mich damit begniigen, nur im Vorbei- 
gehen nachfolgende Zahlen anzufiihren, die mit meinen eigenen 
Untersuchungsergebnissen zu vergleichen von Interesse sein kénnte. 

Hess & Mohr & Bartelme fanden im Jahre 1934 bei Vergleich 
von 250 friihgeborenen Kindern in den Altersklassen bis 8 Jahren 
incl. (»corrected age») mit ihren 156 ausgetragenen Geschwistern, 
an den ersteren einige somatische Eigenheiten, wie aus Tabelle © 
hervorgeht. 

Tabelle 3. 
Einige somatische Eigenheiten an friihgeborenen Kindern im Vergleich zu 
ausgetragenen, nach Hess & Mohr & Bartelme, in Prozenten. 


Vergleichs- 
Diagnose Friihgeborene 
material 


Mongoloide Stigmata 

Vorstehende Stirnpartie 

Abgeflachtes Hinterhaupt 

Protrusio bulborum 

Missbildung der Ohrmuscheln 


Vitium cordis congen. 


Auffallend haufig ist das Vorkommen von Strabismus unte 
den friihgeborenen Kindern. Die von mir anhand der angefiihrten 
Ziffern berechnete Differenz ist grésser als das 3-fache des mitt- 
leren Fehlers (13.2 + 2.4%). Bemerkenswert ist auch, das 
Schéberlein unter 96 Friihgeborenen im Alter von 5—17 Jahre 
22 Falle, d. h. 22.9 %, mit Stérungen im Sehapparat gefunde: 
hat, wobei es sich meist um Strabismus convergens, fast stets mi 
einseitiger Hypermetropie verbunden, handelte. Von diesen 2. 
Kindern hatten 14 bei der Geburt ein Gewicht von unter 1,750 : 
»es ist also ein haufiges Vorkommen dieser St6érung bei den kleinen 
Unreifen festzustellen», schreibt Schéberlein. In seinem Gesamt- 


2.4 
16.8 19.2 
2.4 — 
11.6 6.4 
14.4 1.3 
3.2 0.6 
3.2 1.3 
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material fanden sich 44 Reprasentanten der niedrigeren Geburts- 
gewichtskategorie und 52 der héheren. Unter den ersteren waren 
also 31.8 + 7.0% von in Frage stehender Affektion betroffen, 
wahrend die Zahlenwerte fiir die zweite Gruppe 15.4 + 5.0 % sind. 
Die Differenz betragt 16.4 + 8.6 und ist demzufolge kleiner als 
das 2-fache des mittleren Fehlers. Auch Friedlander findet ein 
haufiges Vorkommen von Sehstérungen unter den friihgeborenen 
Kindern seines Materials. 


2. Eigenes Untersuchungsmaterial. 


Wie schon aus meinen Untersuchungen von K6rperlange, 
K6rpergewicht, Kopfumfang, Thoraxmassen und dynamometri- 
scher Handkraft an friihgeborenen Kindern hervorgegangen ist, 
kann man bei Untersuchung derselben im Schulalter zu ganz anderen 
Ergebnissen gelangen als den eben allgemein als richtig anerkannten, 
welche aber auf Grund von Untersuchungen an Kindern, die zum 
gréssten Teil diese Alterskategorie noch nicht erreicht haben, 
erhalten sind. 

Mein Material umfasst 375 Kinder mit einem Héchstgewicht 
bei der Geburt von 2,500 g, welche zur Zeit der von mir persénlich 
ausgefiihrten Untersuchungen im Alter von 6.5—15.4 Jahren 
standen. Zu 22.9 % besteht das Material aus Zwillingen. Die 


Tabelle 4. 


Verteilung des Materials nach Geburtsgewicht. 


gesamte 
| Material Zwillinge 
= 


| Geburtsgewichtsgruppe 
| 


I II 


abs. | abs. 


abs. | % | abs. | % 


Knaben 35 | 21.7 || 126 | 78.3 || 161 100.0 


Madchen | | 20.1 || 171 | 79.9 || 214 | 100.0 


Knaben — und | 
___Madchen_ 78 20.8 | 297 79.2 || 375 | 100.0 


Zwillinge 25.6 || 64 74.4 | 86 | 100.0 
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Verteilung des Materials nach Geburtsgewicht, Geschlecht und 
Alter geht aus den Tabellen 4, 5 und 6 hervor. Nahere Angaben 
iiber mein Material findet man in meiner Dissertation (1936). 

Im Folgenden ist die Geburtsgewichtsgruppe 1,000—2,000 ¢ 
mit I und die Gruppe von 2,010—2,500 g mit II bezeichnet. Die 
Altersklassen sind so wiedergegeben, dass 7 Jahre dem Alter von 
6.5—7.4 entspricht, die 8-Jahrigen tatsachlich 7.5—8.4 Jahre alt 
sind u. s. w. 


| Gesamtmaterial | 42.9 4 | 57. 375 | 100.0 


Tabelle 5. 
Verteilung des Materials nach Geschlecht. 


Knaben u. 
Madchen 


| | 
| 


| 
Knaben | Madchen 


abs. | abs. | % 


I 35 | 44.6 3| 55.1 || 78 | 100.0 


126 | 42.4 |} 171 | 57.6 | 297 | 100.0 


Zwillinge 54. 86 | 100.0 


Tabelle 6. 


Verteilung des Materials nach Alter. 


Alter (Jahre) 


| 
.7] 13 | 81] 31 | 19.2] 28 | 17.4 
|Madchen 6] 35 | 16.4 /11.7] 36 | 16.8 
|\Gesamtmaterial .... /10.9] 48 | 12.8 
\Zwillinge | 10 | 11.6] 12 | 14.0 


Gesamt- 


Alter (Jahre) material 


abs. 


19 | 11.8 | 7. 5 | 3.1 | 161 | 100, 

| 26 12.1] 19 | 8. 3.3 | 214 | 100, 
375 | 100.’ 

Zwillinge 6 j : y 6 86 | 100 


|_| 
| | 
| 
| Geburtsgewichtsgruppe | 
| IT 
| 7 8 9 10 11 
|abs.| % % % Jabs.| % abs. | % 
22 13.7 
22 | 10.3 
44 11.7 
8 | 9.3 
_ 
| 
abs.| % |abs.; % | abs.| % Jabs.| % | % 
| 
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Uber ein einheitliches und voll kommensurables Vergleichs- 
material fiir die hier besprochenen somatischen Eigenschaften bei 
friihgeborenen Kindern verfiige ich leider nicht. In dieser Richtung 
bin ich nur in der Lage auf einzelne zerstreute, heterogene Unter- 
suchungsreihen hinzuweisen, deren Vergleichbarkeit mit meinem 
Friihgeborenenmaterial in vieler Hinsicht diskutabel ist. 


3. Untersuchungsergebnisse. 


a) Friihgeburtenstigmata. 


In Tabelle 7 habe ich die Zahlenwerte fiir die Haufigkeit des 
Vorkommens einiger Friihgeburtenstigmata an den Kindern 
meines Materials zusammengestellt, u. z. getrennt fiir jede der 
beiden Geburtsgewichtskategorien und fiir Zwillinge. 

Aus Mangel an einheitlichem und vollstandig gleichwertigem 
Vergleichsmaterial ist es ausserordentlich schwer zu entscheiden, 
ob tiberhaupt und in wie hohem Grade das Vorkommen dieser 
somatischen Eigenschaften bei den friihgeborenen Kindern haufiger 
ist als bei anderen Kindern. Ich kann hier versuchen einen Ver- 
gleich anzustellen mit den Resultaten von Ruotsalainens Unter- 
suchung an untergewichtigen Volksschiilern in Helsingfors aus dem 
Jahre 1937, die bei 457 Kindern gewonnen sind. Von diesen ge- 
hérten 47.9 % dem leptosomen Typus an, 33 % hatten ausge- 
sprochen gute Hautfarbe, 30.2 % waren blass. Der vor allen Dingen 
auf den Entwicklungsgrad der Muskulatur und des Unterhaut- 
zellgewebes gegriindete Allgemeineindruck war bei 17.5 % gut, 
bei 35.8 % schlecht. Verglichen mit meinen Friihgeborenen sind 
die entsprechenden Zahlen bei Ruotsalainen im allgemeinen etwas 
vorteilhafter. In Backmans Zusammenstellung der Rapporte 
schwedischsprachiger Schularzte in Finnland fiir das Schuljahr 
1933—1934, in welche insgesamt 13,084 Schiiler von Aland, Abo- 
land, Nyland und Osterbotten einbegriffen sind, finden wir, dass 
der Mittelwert fiir den Teil der Schiiler mit kraftigem K6érperbau 
zwischen 20.9 % und 48.3 % schwankt, wahrend schwachlicher 
Kérperbau in 5.9—13.7 % der Falle vermerkt ist. Anaemie kam 
in 2.3—7.8 % der Falle vor. Im Vergleich mit diesen Daten er- 
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Tabelle 7. 
an Schulkindern in Prozenten. 


Geburtsgew ichts- 


Diagnose gruppe Gesamt- 
material 


Ké6rperbau 


{ schwachlich 
kraftig 


schlecht 
|Ernahrungszustand 
gut 


'Turricephalus (Abgeflachtes 


scheinen meine Werte fiir Friihgeborene ungiinstiger, als sie « 
sind, wenn man die Untersuchungsresultate von Ruotsalainen ai 


Vergleichsbasis benutzt. Doch muss dabei selbstverstandlich i 


Betracht gezogen werden, dass wir bei Handhabung solcher B:- 
griffe, wie »schwachlicher K6rperbau», »schlechter Ernahrung 


i Auffallend lange obere Schneidezahne. 


84 
Zwillinge 
I II 
| 64.1 51.9 54.4 57.0 
| 44.9 39.7 40.8 39.5 
33.3 | 189 | 21.9 24.4 
|Hautfarbe ]-- 
(hoch | 1.9 2.3 
‘Caput quadratum et natiforme 135 149 ‘14.0 
| 10.3 | 2.4 4.0 7.0 
Ten 24 27 58 
| «404 | 445 | 465 
\Strabismus 
|Myopie 3.8 2.0 2.4 1.2 
\V ‘Mundatmung 29.5 131 | 165 | 140 
‘Komedonen = a1 2s 
Mongolismus = | 38 | 74 | 64 | 47 
Marmorierte Haut u. Akrozyanose) 10.3 | 34 | 48 | 116 
[Ectopia testis. | 245 
[Linkshandigkeit | 7.7 | 51 | 56 | 81 
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zustand» und »blasse Hautfarbe» es mit ausserst inexakten Dia- 
gnosen zu tun haben, da beim Stellen derselben das subjektive 
Urteil eine weit gréssere Rolle spielt, als es eigentlich bei Unter- 
suchungen mit Anspruch auf Wissenschaftlichkeit tiberhaupt ge- 
stattet ist. Und doch zeigen die hier angefiihrten Werte, dass meine 
Befunde unter den friihgeborenen Kindern fast ausnahmslos un- 
giinstiger sind als die entsprechenden Befunde beim Vergleichs- 
material. Die einzige Ausnahme hiervon bildet die blasse Haut- 
farbe, die nach Ruotsalainen bei untergewichtigen Kindern hau- 
figer vorkommt als bei den Friihgeborenen. Trotzdem die letzt- 
genannten Kinder, wie gesagt, im allgemeinen in einem friiheren 
Lebensalter eine ausgepragte Neigung zu Anaemie zeigen, habe 
ich in meinem Material nicht einen einzigen solchen Fall zu ver- 
zeichnen gehabt (bei Verdacht auf wirkliche Anaemie wurden 
exakte Blutuntersuchungen vorgenommen, die jedoch in allen 
Fallen ein negatives Resultat ergaben). 

Voll kommensurables Vergleichsmaterial gibt es fiir die Links- 
handigkeit in der Arbeit von Maki aus dem Jahre 1934, welcher 
feststellte, dass die Haufigkeit ihres Vorkommens unter 12,137 
Volksschiilern in Helsingfors 4.5 % ausmachte. In meinem Material 
finden sich 5.3 % Linkser; dieser héhere Prozentsatz steht viel- 
leicht damit im Zusammenhang, dass von den Zwillingen 8.1 % 
linkshandig sind. Es ist wie bekannt eine alte Streitfrage, ob 
Zwillingstum zu Linkshandigkeit pradisponiert oder nicht. Die 
Differenz zwischen Mdkis und meinen Befunden ist aber doch zu 
klein, als dass man ihr irgend eine Bedeutung zur Entscheidung 
dieser Frage beimessen kénnte. 

Auch was den Turricephalus und die Schaddelasymmetrien sowie 
die Akrozyanose und marmorierte Haut betrifft, ist die Haufigkeit 
ihres Vorkommens bei den Zwillingen deutlich grésser als bei den 
Einlingen, doch sind die Differenzen nicht grésser als der 2-fache 
mittlere Fehler. Vermutlich entsteht der grésste Teil der genannten 
Schadeldeformitaten bei Friihgeborenen, wie Yl/ppé es erklart, 
durch kraniotabische Erweichungen des Schadels, an die sich Druck- 
deformationen anschliessen, wenn das Kind hauptsachlich auf 
dem Riicken (Turricephalus) oder auf der Seite (Asymmetrien) 
liegt. Siemens dagegen ist der Ansicht, dass der erhéhte intra- 
uterine Druck wahrend der Zwillingsschwangerschaft den Anstoss 
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zu bestehenden Schadeldeformationen geben kann. Im Ubrigen 
verhalten sich die Zwillinge meines Materials im grossen und ganzen 
wie die Einlinge, trotzdem ihr kérperlicher Zustand im allgemeinen 
offensichtlich nicht ganz in dem Masse einer Beeinflussung durch 
das unternormale Geburtsgewicht unterliegt, wie bei den Ein- 
lingen. 

Als Vergleichsmaterial fiir das Vorkommen von mongoloider 
Partialsymptomen kann ich auf meine eigenen Untersuchungen vor 
Volksschiilern in Helsingfors verweisen, unter denen z. B. Epi 
canthus in 7.6 % beobachtet wurde, also um ein Geringes 6fte: 
als bei meinen Friihgeborenen (6.4 %). Ein anderes Friihgeburten 
stigma, von dem ich ein haufiges Vorkommen in meinem Materia 
erwartet hatte, sind Deformationen der Ohrmuscheln; diese wurde: 
jedoch nur in einer geringen Anzahl Falle beobachtet, kaum haufige 
als bei Kindern tiberhaupt (1.1 %). Dasselbe war auch bei de: 
kongenitalen Herzjehlern der Fall (0.8 %). 

Die Myopie und den Strabismus betreffend kann ich als Ve 
gleichsmaterial mich auf Heinonens Untersuchungen an Volks- 
schiilern in Abo (Finnland) berufen. Unter 10,256 Kindern fan: 
er Myopie in 1.3 %, Strabismus in 0.8 %. Die Myopen machte 
2.4 % meines Materials aus, was nicht als ein auffallend hoher 
Prozentsatz anzusehen ist, besonders wenn man bedenkt, dass de: 
leptosome Kérperbau — der ja in meinem Material sehr reichlic): 
vertreten ist offensichtlich vielfach mit Myopie gepaart is! 
(Francke). Die Ursache fiir die niedrigen Werte der Myopiefrequen 
ist vermutlich zum grossen Teil darin zu suchen, dass meine FAl!« 
nicht einer systematischen ophthalmologischen Untersuchung unte:- 
zogen worden sind, sondern dass nur diejenigen von ihnen ver- 
merkt worden sind, die schon friiher von einem Ophthalmolog: 
bestimmte Glaser trugen. Dadurch lasst es sich wohl auch « 
klaren, dass der Anteil von sicher Hypermetropen unter dies: 
Kindern ein ziemlich kleiner ist. Der Unterschied zwischen frii 
geborenen Kindern und Kindern tiberhaupt ist hingegen, was d: 
Strabismus betrifft, doch so bedeutend, dass er als statistis: 
gesichert angesehen werden kann: 


(5.3 + 1.2%) — (0.8 + 0.09%) = 4.5 + 1.16%; (3 x 1.16 = 3.48. 


Der Unterschied zwischen den beiden Geburtsgewichtskategori 
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ist in meinem, wie auch in Schdéberleins Material, kleiner als das 
Zweifache des mittleren Fehlers. 

Es diirfte wohl das erste Mal sein, dass der Strabismus als ein 
Frihgeburtenstigma statistisch gesichert worden ist. Hess & Mohr 
& Bartelme haben ihr Material nicht griindlicher statistisch be- 
arbeitet, sondern nur die einfachen Prozentzahlen als solche ange- 
fiihrt. Mir sind Untersuchungen iiber den Anteil der Friihgeborenen 
unter den Schielenden nicht bekannt. Theoretische Berechnungen 
fiihren indes zu iiberraschend hohen Werten. Wenn wir annehmen, 
dass ungef. 10 % aller Neugeborenen Friihgeburten sind und ca 
die Halfte von ihnen das Schulalter erreicht, wie es aus einer Mehr- 
zahl grésserer Statistiken der letzteren Zeit hervorgeht, so miissten 
also 5 % aller Schulkinder friihgeboren sein. Wenn man den Anteil 
der Schielenden unter ihnen auch als 5 % schatzt, so wiirden also 
5% xX 5% = 0.25 % aller Schulkinder mit Strabismus behaftet 
sein. Da nun nach Heinonens Angaben die Haufigkeit des Strabis- 
mus bei den Schulkindern in Abo 0.8 % ausmacht, kénnte ca 30 % 
des Schielens in direkte oder indirekte Abhangigkeit von der Friih- 
geburt gebracht werden. In einer vor kurzem erschienenen Arbeit 
weist Heinonen nach, dass die Haufigkeit des Strabismus auch 
bei den Zwillingen grésser ist, wobei zu beachten ist, dass ca 50 % 
der letztgenannten mit einem K6érpergewicht von héchstens 2 1% kg 
zur Welt kommen. Heinonen sieht es fiir durchaus wahrscheinlich 
an, dass unter den peristatischen Faktoren, die in der Atiologie 
des Schielens mitwirken, das Geburtstrauma ! eine sehr bedeutungs- 
volle Rolle spielt. Dasselbe gilt ja fraglos auch fiir die Friihge- 
borenenpathologie als solche. 

Uber den Zusammenhang von Strabismus und Friihgeburt 
schreibt Heinonen: »Die von mir friiher mitgeteilten Untersuchungs- 
resultate, die zeigten, dass die Schielfalle in bezug auf Kérperbau, 
Ernahrungszustand und Morbiditat ungiinstigere Werte als die 
Nichtschielenden aufweisen, kénnten wohl auch in Kausalzu- 
sammenhang mit etwaiger Friihgeburt oder einem Geburtstrauma 
gestellt werden. Leider fehlen bei den meisten Autoren Angaben 
iiber diesbeziigliche peristatische Faktoren.» Erscheinungen, die 
nach Heinonen auffallend oft bei schielenden Schulkindern vor- 


1 Uber Schielen nach Geburtsverletzung siehe weiter bei Vannas. 
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kommen, nach meinen Untersuchungen aber auch fiir die Friih- 
geborenenkonstitution kennzeichnend sind, sind u. a. asthenischer 
Kérperbau, schlechter Ernahrungszustand, Blasse, Neigung zu 
Rachitis und akuten Infektionen, Tonsillen- und Halsdriisenhyper- 
plasien sowie eine ganze Reihe von Neuropathie-Symptomen 
missgebildete Ohrmuscheln und Abnormitaéten in der Schadel- 
gestaltung. Ebenerwahntes diirfte wohl eine geniigende Unter- 
lage fiir eine Untersuchung abgeben, die sich auf ein nur aus Schie- 
lern bestehendes Material stiitzend, den Zusammenhang zwischen 
Friihgeburt und Strabismus klarlegen wiirde. 

Was die tbrigen in Tabelle 7 aufgezahlten Eigenheiten anbe- 
trifft, bin ich darauf angewiesen, die Haufigkeit ihres Vorkommen: 
in den verschiedenen Geburtsgewichtsgruppen unter einander zu 
vergleichen, um mir tiberhaupt eine Vorstellung dariiber bilden 
zu kénnen, ob es sich hierbei um fiir friihgeborene Kinder charak- 
teristische Erscheinungen handelt oder nicht. Es ist ohne weiteres 
klar, dass in ersterem Fall die Frequenz innerhalb der niedrigeren 
Geburtsgewichtsgruppe grésser sein muss, als in der héheren. Mit 
Ausnahme des Mongolismus ist dem auch mit allen in erwahnte: 
Tabelle aufgezahiten Affektionen tatsachlich so, und die 
ist nur, ob die Differenzen geniigend gross sind, um als gesichert 
angesehen werden zu kénnen. Hierbei muss doch gleich bemerkt 
werden, dass mein Material so gering ist, dass der mittlere Fehlei 
innerhalb der kleineren (1) Gruppe sogar bis + 5% und mehr steigen 
kann, woher nur ganz grosse Differenzen statistisch gesicher! 
werden kénnen. Diese statistische Sicherstellung scheint auch nui 
fiir die Lanugobehaarung erreicht zu sein, da die Differenz hie: 
grésser als das 3-fache des mittleren Fehlers ist. Kleiner als der 
3-fache, aber grésser als der 2 %-fache mittlere Fehler ist dic 
Differenz bei Mundatmung, was zeigt, dass der Unterschied nich! 
von Zufalligkeiten allein verursacht ist. Etwas grésser als das 
2-fache des mittleren Fehlers sind die Differenzen in den Ru 
briken »blasse Hautfarbe», »Turricephalus» und »Protrusio bulborum» 
Bei den iibrigen Erkrankungen sind die Differenzen noch geringer 
Die Ursachen hierfiir wiirde ich aber doch in den meisten Faller 
am ehesten in der quantitativen Unzulanglichkeit meines Materia! 
suchen. Meiner Ansicht nach ist es doch durchaus beachtenswert 
dass man bei friihgeborenen Kindern noch im Schulalter ein: 
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so reichliche Menge Stigmata beobachten kann. Unter den 
friiher weniger beachteten Stigmata méchte ich besonders die 
Mundatmung, die marmorierte Haut und Akrozyanose!, die 
»Eichhérnchenzdhne» und die Linkshdndigkeit nennen. 

Als charakteristisch fiir friihgeborene Kinder im Schulalter 
méchte ich die Menge verschiedenartiger Sprachstérungen unter- 
streichen, deren Haufigkeitswerte in Tabelle 8 zusammengestellt 
sind. Auch hierbei ist die Frequenz in der Geburtsgewichtsgruppe I 
grésser als in II, doch erreicht die Differenz nicht einmal das 2- 
fache des mittleren Fehlers. Es ist jedenfalls in hohem Grade 
beachtenswert, dass 3 der Kinder der niedrigeren Geburtsgewichts- 
kategorie noch im Schulalter mit verschiedenartigen Sprach- 
stérungen behaftet ist. 


Tabelle 8. 


Sprachstérungen bei friihgeborenen Kindern in Prozenten. 


Geburtsgewichts- 


Diagnose gruppe 


Gesamt- | 
‘ Zwillinge 


Stottern 

Undeutliche Artikulation 
Schnarren 

Lispeln 

Rhinolalia 


— — AI 


Summe 33.3 


b) Somatische Morbiditat. 


In Tabelle 9 habe ich die Werte fiir die Haufigkeit des Vor- 
kommens von Rachitis, Zahnkaries wie auch von Tonsillen- und 
Lymphdriisenhyperplasien meines Materials zusammengestellt. 

Unter Rachitis I, II, resp. III verstehe ich leichte, mittel- 
schwere, resp. schwere Residuen nach abgelaufener Rachitis. 
Als leicht bezeichne ich so unbedeutende Residuen, dass sie nicht 
anders als bei genauem Nachforschen sich feststellen lassen, als 
schwere sehe ich hier nur wirkliche Deformationen an, wahrend 


1 Uber kardiovaskularen Fetalismus bei Frihgeborenen siehe bei Doxiades. 
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4.0 4.8 11.6 
em, 2.7 2.4 
6.1 5.9 9.3 
10.1 10.9 8.1 
1.7 2.4 _ 
24.6 | 26.4 29.0 
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Tabelle 9. 


Rachitis, Zahnkaries, vergrésserte Tonsillen und Lymphdriisen bei friih- 
geborenen Kindern, in Prozenten. 


| | Geburtsgewichts- 
| Diagnose | gruppe Gesamt- Zwillinge 
| I | II 
67.9 | 71.7 70.9 67.4 
24.4 15.8 17.6 19.8 
13 | 1.0 11 | — 
93.6 88.5 89.6 | 87.2 
\Zahnkaries 39.7 | 30.3 323 | 36.0 
231 | 155 17.1 10.5 
| 3.8 | 5.4 5.1 | 2.3 
» 66.7 v| 51.2 54.4 48.8 
37.2 32.5 33.5 34.9 
» 26.9 | 20.0 21.4 16.3 
64.1 4 52.5 54.9 | 51.2 
|Lymphdrisen 449 | 39.7 40.8 41.9 
23.1 19.9 20.5 24.4 
» 9.0 3.4 4.5 3.5 
76.9 + 63.0 65.9 69.8 
Tbe. lymphogland. colli........ 1.3 1.3 1.3 1.2 


ich alle iibrigen zu den mittelschweren zahle. Desgleichen ist mit 
Zahnkaries I, II, resp. III leichte, mittelschwere, resp. schwer 
Zahnfaule gemeint. Hierbei habe ich mich in erster Linie an den 
Allgemeineindruck gehalten, da ich eine detaillierte Aufzeichnung 
der odontologischen Befunde nicht habe vornehmen kénnen. Man 
kann es vielleicht am einfachsten so ausdriicken, dass Karies |. 
II, resp. III bedeutet, dass einige, viele, resp. alle Zahne karié: 
sind. In Analogie mit dem Vorhergehenden habe ich leichte, 
mittelstarke, resp. starke Vergrésserungen der Halslymphdriisen 
mit I, II, resp. III bezeichnet. Zu Gruppe I gehéren héchsten 
erbsengrosse, zu Gruppe III wenigstens daumengliedgrosse Driisen. 
wahrend die tibrigen zu Gruppe II gerechnet werden. Tonsillen ! 
bedeutet, dass die Gaumenmandeln sich im Rahmen der Gaumen 
bégen halten, was also als ein normaler Befund angesehen werdei 
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muss; Tonsillen III gibt an, dass sie sich in der Sagittalebene 
beriihren, wahrend alle iibrigen Falle zu Gruppe II zu zahlen sind. 
Alle operierten und Réntgenbehandelten Falle sind in Gruppe III 
eingereiht worden. Die Rachenmandel habe ich an meinem Material 
leider nicht systematisch untersuchen kénnen. 

Die meisten in Tabelle 9 behandelten Affektionen sind auch bei 
Nicht-Friihgeborenen als ausserordentlich haufig vorkommend zu 
betrachten. Dieses ist besonders mit der Rachitis der Fall. So 
fand Ruotsalainen im Jahre 1922 von 1,144 finnischsprachigen 
Kindern im Alter von 3—7 Jahren, die samtlich Kindergarten in 
Helsingfors besuchten (mit andern Worten zukiinftige Volks- 
schiiler dieser Stadt), 62.5 % mit Resten von Rachitis behaftet, 
was immer noch ein bedeutend geringerer Prozentsatz als der 
meines Materials ist. In diesem Zusammenhang muss wieder an 
Backmans Zusammenstellung der Schularzterapporte aus den 
schwedischsprachigen Teilen Finnlands iiber das Schuljahr 1933— 
1934 erinnert werden. Diese Aufstellung umfasst, wie schon er- 
wahnt, 13,084 Volksschiiler, bei denen Zeichen abgeklungener 
Rachitis in 17.1—33.0 % vermerkt wurden, also in bedeutend 
geringerer Anzahl als in Ruotsalainens Material. Die Frequenz 
der besonders schweren Rachitis variierte zwischen 2.6 und 6.4 %, 
welche Prozentzahlen etwas hoéher sind, wie die bei meinen Friih- 
geborenen. 

Die Haufigkeit des Vorkommens von Zahnkaries bei Schul- 
kindern im ‘schwedischsprachigen Teil Finnlands wird von Back- 
man als im Mittel zwischen 64.1 und 78.6 % schwankend ange- 
geben, welches etwas hdhere Werte sind als die entsprechenden 
meines Materials, wogegen die Tonsillenhyperplasien, nach der- 
selben Quelle, nur in 11.6—23.3 %, also in bedeutend geringerer 
Anzahl als bei friihgeborenen Kindern, vorkommen. Um ein 
anderes Vergleichsmaterial anzufiihren, sei erwahnt, dass Zubkus in 
Kaunas (Litauen) bei 3,028 Schulkindern in 42.24 % hypertrophi- 
sche Gaumenmandeln beobachtet hat, was ein bedeutend geringerer 
Prozentsatz ist als in meinem Material (54.9 %). Die Differenz 
macht 12.66 + 2.75 % aus und ist statistisch gesichert (3 x 2.75 = 
8.25). Untersuchungen iiber Lymphdriisenhyperplasien am Halse 
bei Schulkindern in Finnland sind u. a. von Hornborg (Raumo- 
gegend) angestellt worden. Es sei hier nur erwahnt, dass er von 
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1,409 untersuchten Kindern in 906 Fallen obenerwahnte Affek- 
tionen festgestellt hat, was 64.3 %, oder unbedeutend weniger als 
in meinem Material, ergibt. In Backmans Aufstellung finden wir 
noch niedrigere Werte, namlich 22.6—58.7 %. Angaben iiber das 
Vorkommen von tuberkulésem Halslymphom unter den schwedisch- 
sprachigen Volksschiilern in Helsingfors findet man in einer 
Arbeit von Sundelius aus dem Jahr 1938. Die Frequenz desselben 
wird mit 1.3 % angegeben, exakt derselbe Wert wie in meinem 
Material. Uberhaupt kann man sagen, dass tuberkulése Affektionen 
bei friihgeborenen Kindern, welche das Sauglings- und Spielalte: 
iiberlebt haben, spater nicht mehr so haufig sind. Bemerkenswert 
niedrigere Werte findet man bei Heinonen, welcher die Aufstellungen 
der Volksschularzte aus Abo fiir die Jahre 1909—1924 anfiihrt. 
Vergrésserte Halsdriisen und Tonsillen wurden namlich bei 11.6 %, 
Spuren von ausgeheilter Rachitis bei 7.4 % der Untersuchten fest- 
gestellt. 

Es muss bei all diesen Vergleichsversuchen ausdriicklich her- 
vorgehoben werden, dass in der Klassifizierung natiirlich grosse 
Verschiedenheiten unvermeidlich sind. Trotzdem sprechen in 
allen Fallen, wo iiberhaupt irgend ein Vergleichsmaterial zuging- 
lich war, meine hier angefiihrten Werte unwiderleglich dafiir, dass 
die beriihrten Affektionen, mit Ausnahme der Zahnkaries und 
der tuberkulésen Lymphome bei friihgeborenen Kindern mehr 
oder weniger als eine haufiger vorkhommende Erscheinung als 
bei Durchschnittskindern zu betrachten sind. Die Rachitis I— 
III betreffend ist ausserdem der Prozentsatz in Geburtsgewichts- 
gruppe I héher als in II, doch ist die Differenz hier nicht einma! 
so gross wie das 2-fache des mittleren Fehlers. Bei Zahnkaries 
I—III und Lymphdriisen I—III sind die Unterschiede gewiss 
grésser als das 2 %-fache des mittleren Fehlers, aber doch nicht 
grésser als das 3-fache desselben. Hierbei mége noch erwahnt 
werden, dass eine anamnestisch feststellbare spezielle Neigung zu 
katarrhalen Affektionen der Atmungsorgane (»Katarrhdisposition») 
in der Geburtsgewichtsgruppe I in 61.5 %, in Gruppe II in 50.3 °% 
der Falle vermerkt wurde. Die Differenz betraigt jedoch nicht ein- 
mal das 2-fache des mittleren Fehlers. Gleich verhalten sich 
auch die Tonsillenhyperplasien. Es ist ohne weiteres klar, dass det 
Unterschied zwischen 2 Gruppen, wenn es sich um sehr banal 
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Erscheinungen handelt, nicht so gross sein kann, dass er statistisch 
sesichert werden kénnte, es sei denn, dass ein sehr grosses Material 
zur Verfiigung steht oder die Differenzen besonders stark in die 
\ugen fallen. Das so genannte »arztliche Auge» arbeitet jedoch in 
der taglichen Praxis mit bedeutend weniger markanten Differenzen. 
Die Zwillinge verhalten sich auch in betreff der somatischen 
Morbiditat ungefahr wie die Einlinge meines Materials. 


c) Einwirkung von Alter und Geschlecht. 


Es ware noch festzustellen, welch einen Einfluss das Alter 
auf die in dieser Arbeit behandelten somatischen Eigenheiten der 
friihgeborenen Kinder hat. Dieses geht aus Tabelle 10 hervor. 


Tabelle 10. 


Einwirkung des Alters auf manche Friihgeburtenstigmata und andere 
somatische Eigenheiten, in Prozenten. 


Diagnose | 7—9 Jahre |10—12 Jahre|13—15 Jahre 


Mongolismus, Epicanthus etc. .. 9. 5.2 3.9 
Zarte Gesichtsziige 19.0 9.1 
Protrusio bulborum i 24.8 18.2 
Mundatmung 3. 14.4 7.8 
Caput quadratum et natiforme. . . 11.8 2.6 
Lanugo 57.6 37.9 | 32.5 
Nabelbruch 3.3 1.3 
Stottern 5. 4.6 3.9 
Rachitis 98. 86.3 79.2 
Zahnrachitis 9.3 17.0 10.4 
Zahnkaries I—III 57.¢ 52.9 52.0 
Tonsillenvergréss. II—III 4. 48.4 48.1 
Lymphdriisenvergréss. I—III.... f 59.5 55.8 
Katarrhdisposition 59.: 51.0 43.6 


Von den in Tabelle 10 aufgenommenen Erscheinungen ist bei 
den Fallen von Mongolismus, zarten Gesichtsziigen, Protrusio 
bulborum, Mundatmung, Caput quadratum und Nabelbruch ein 
Niedergehen der Werte um mehr als die Halfte im Abschnitt, der 
zwischen den Altersstufen 7—9 Jahre und 13—15 Jahre liegt, 
festzustellen. Bei den anderen Erscheinungen sind die Unter- 
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schiede weniger auffallend. Was die tibrigen in Tabelle 7 und 8 
aufgenommenen Eigenheiten betrifft, so ist bei ihnen keine nen- 
nenswerte Frequenzverminderung wahrend des Schulalters zu 
bemerken. 

Ausser dem Alter tibt natiirlicherweise auch das Geschlechi 
seinen Einfluss auf die Haufigkeit des Vorkommens besagte1 
Eigenheiten aus. Es ist seit alters her bekannt, dass akute In- 
fektionen, Lymphatismus, Rachitis, Stottern u. s. w. bei Knabei 
etwas haufiger vorkommen als bei Madchen. Dasselbe ist selbst- 
verstandlich auch in meinem Material ohne weiteres nachweisbar. 
Wie aus Tabelle 11 hervorgeht, weisen die Knaben ausserdem noch 
eine etwas héhere Frequenz betreffend Schadelanomalien, Strabis- 
mus, Mundatmung und Leistenbruch auf, als die Madchen, wah 
rend das Umgekehrte der Fall ist bei schwachlichem Kérperbau, 
blasser Hautfarbe, zarten Gesichtsziigen, Protrusio bulborum 
marmorierter Haut und Akrozyanose wie auch Lanugobehaarung 
Fiir die Rubriken schlechter Ernahrungszustand, Nabelbruch und 
einige andere unwesentliche Eigenheiten war in meinem Materia! 
ein nennenswerter Unterschied zwischen den beiden Geschlechteri 
nicht nachweisbar. 

Tabelle 11. 
Einfluss des Geschlechtes auf die Friihgeburtenstigmata (Frequenz in 


Diagnose | Knaben Madchen 


Caput quadratum et natiforme 

Turricephalus 

Schadelasymmetrien 

Mundatmung 


Schwachlicher Kérperbau 

Blasse Hautfarbe 

Zarte Gesichtszige 

Protrusio bulborum 

Marmorierte Haut u. Akrozyanose 
Lanugo 


Schlechter Ernahrungszustand 
Nabelbruch 


Prozenten). 
| | 
19.3 11.7 
7.5 1.4 
5.0 0.9 
6.2 4.7 
19.9 14.0 
50.9 57.0 
18.6 24.3 
26.7 31.8 
waded 3.7 5.6 
40.4 47.7 
3.7 | 3.7 
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Ein Beispiel dafiir, wie ein Friihgeburtenstigma sowohl vom 
Alter wie vom Geschlecht abhangig sein kann, bietet Tabelle 12. 


Tabelle 12. 


Abhangigkeit der Lanugobehaarung von Alter und Geschlecht bei 
frihgeborenen Kindern, in Prozenten. 


7—9 | 10—12 | 13—15 | Gesamt- 
| 
| 


Jahre Jahre Jahre material 


Knaben | ° | 34.8 32.4 40.4 
Madchen | 62, 40.5 32.6 47.7 
Knaben und Madchen | 57. 32.5 44.5 


| 


Wegen des begrenzten Materials lasst sich eine detailliertere 
und exaktere statistische Untersuchung iiber den Einfluss des 
Alters und Geschlechtes auf besprochene somatische Eigenheiten 
kaum mit Aussicht auf Erfolg durchfiihren. 


4. Besprechung. 


Mein Material ist, wie schon gesagt, viel zu gering, um sich nach 
weiterer Reduzierung durch Verteilung nach Alter, Geschlecht und 
Geburtsgewicht, noch fiir eine exaktere mathematische Behandlung 
zu eignen, wie es sonst bei Massenuntersuchungen von weniger 
seltenen Untersuchungsobjekten, als Friihgeborene im Schulalter 
es sind, tiblich ist. Ausserdem dass keine von den hier besprochenen 
Eigenheiten als spezifisch fir friihgeborene Kinder angesehen 
werden kann, sind viele von ihnen sogar eine ganz alltagliche 
Erscheinung bei Kindern tiberhaupt. Doch scheint mir ihre héhere 
Frequenz in meinem Material, als in dem mir zuganglichen Ver- 
gleichsmaterial, wie auch der Umstand, dass der Prozentsatz in 
der Gruppe mit niedrigerem Geburtsgewicht héher ist als in der 
Gruppe mit héherem Gewicht bei der Geburt, darauf hinzuweisen, 
dass wir es hier mit einer Reihe von Eigenheiten zu tun haben, 
welche im Verein mit friiher von mir behandelten anthropologi- 


| 
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schen Spezialziigen die somatische Fritihgeborenenkonstitution er- 
geben. Hierzu kommt, dass an Friihgeborenen auch in neuro- 
psychiatrischer Hinsicht sich etwas Analoges beobachten lasst, 
indem sie auch in dieser Hinsicht, wie ich schon in friiheren Arbeiten 
nachgewiesen habe, sich deutlich von den ausgetragenen Kindern 
unterscheiden — man kann mit gutem Grunde auch von einer 
neuropsychiatrischen oder psychischen Friihgeborenenkonstitution 
(mangelhafte Intelligenz, Neigung zu Paresen und Krampfen sowi: 
eine Reihe neuropathischer Symptome) sprechen. Krampfe, 
Paresen, Linkshandigkeit und manche von den hier behandelten 
Sprachstérungen kénnen ebenso gut dem somatischen wie den 
neuropsychiatrischen Gebiet zugewiesen werden (man beachte, dass 
sie recht oft von psychischen Symptomen begleitet sind). — Be 
Besprechung speziell der somatischen Eigenheiten ist zu beachten 
dass die Zwillinge, mit einigen wenigen unwesentlichen Aus. 
nahmen, im grossen und ganzen in meinem Material sich wii 
die Einlinge verhalten, wodurch wir einen Hinweis auf di 
Bedeutung der Friihgeborenenpathologie fiir die Zwillingsforschun: 
erhalten. 

Ich fiir mein Teil bin titberzeugt davon, dass die iiberwiegend: 
Mehrzah! aller dieser somatischen Abnormitaten als Folge von 
peristatischen Momenten (direkte Folgen der zu friith abgebrochenen 
Schwangerschaft) zustande kommt. Nur ein Bruchteil der Fakto- 
ren, aus denen die somatische Friihgeburtenkonstitution zusammen- 
gesezt ist, kann erblich bedingt sein. Eine zufallige Anhaufun; 
einer so grossen Menge erblicher Anlagen, dass sie ein fiir das 
geiibte Auge so charakteristisches und vielgestaltiges Bild liefern 
wiirde, wie es ein friihgeborenes Kind oft selbst noch im Schu!- 
alter aufweist, ist iberhaupt schwer sich vorzustellen. Die logische 
Folge der Anerkennung der somatischen Friihgeborenenkonstitution 
als eines hauptsachlich peristatisch bedingten Erzeugnisses, i: 
das sofortige Auftauchen der Frage, ob nicht ex analogia geniigen‘ 
Ursache vorlage, die von gewisser Seite nicht selten dusserst kat: 
gorisch angefiihrte Ansicht, dass die bei friihgeborenen Kindern : 
gewohnlichen neuropsychiatrischen Symptome hauptsachlich gen 
typisch bedingt waren, zu modifizieren. 


5. Zusammenfassung. 


Unsere Auffassung von den sogen. Friihgeburtenstigmata und 
anderen ké6rperlichen Eigenheiten bei friihgeborenen Kindern 
griindet sich in der Hauptsache auf vor ca 20 Jahren ausgefiihrte 
Untersuchungen von Yippé und Rosenstern. Im Material des 
Ersteren hatten einige von den 4ltesten Kindern den Beginn des 
Schulalters erreicht; im Material des Letzteren gibt es iiberhaupt 
keine Kinder, die Alter als 4 Jahre waren. Nach diesen Forschern 
weisen die friihgeborenen Kinder in der ersten Zeit ihres Lebens 
eine Reihe charakteristischer somatischer Eigenheiten auf, die 
indessen im Spielalter in der Regel zuriickgehen. Nur an den bei 
der Geburt Allerkleinsten kann man nach Yippé mit Hilfe des 
getibten Auges noch bei erreichtem Schulalter zum Schluss kommen, 
dass man es im betreffenden Fall mit einem friihgeborenen Kind 
zu tun hat. 

Bei Untersuchung von 375 friihgeborenen Kindern (héchstes 
K6rpergewicht bei der Geburt 2,500 g) im Schulalter, von denen 
22.9 % Zwillinge waren, wurden folgende Beobachtungen gemacht: 

I. Friihgeburtenstigmata. Bei Vergleich mit in Finnland aus- 
gefiihrten Untersuchungen an Schulkindern weisen die friih- 
geborenen Kinder eine erhéhte Frequenz von schwachlichem 
K6rperbau, schlechtem Ernahrungszustand, blasser Hautfarbe, 
Strabismus, Myopie und Linkshandigkeit auf. Die 3 erstgenannten 
Eigenheiten stehen in zu grosser Abhangigkeit vom subjektiven 
Urteil, als dass sie einer exakten statistischen Untersuchung wiirden 
standhalten kénnen; fiir den Strabismus jedoch ist die Differenz 
gesichert (grésser als das 3-fache des mittleren Fehlers). Bei 
den beiden letzten Eigenheiten sind die Unterschiede geringer. 

Im Rahmen der niedrigeren Geburtsgewichtsgruppe sind fol- 
gende Eigenheiten prozentuell zahlreicher vertreten als in der 
héheren Gruppe: Lanugobehaarung, Mundatmung, blasse Haut- 
farbe, Turricephalus und Protrusio bulborum. Fiir die Lanugo- 
behaarung ist die Differenz statistisch gesichert; sie ist iibrigens 
wohl grésser als das 2-fache des mittleren Fehlers, iibersteigt aber — 
mit Ausnahme der Mundatmung — nicht das 2 1%-fache dessel- 
ben. Fiir folgende Eigenheiten sind die Differenzen noch geringer, 
wenn auch trotzdem deutlich merkbar: schwachlicher Kérperbau, 
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schlechter Ernahrungszustand, Caput natiforme et quadratum, 
Schadelasymmetrien, zarte Gesichtsziige, Komedonen, Strabismus, 
»Eichhérnchenzahne», Myopie, Leistenbruch und Ectopia testis 
Linkskandigkeit, marmorierte Haut und Akrozyanose, Stottern 
und andere Sprachfehler. Mongoloide Stigmata und Nabelbruc! 
sind dagegen nicht mehr charakteristisch fiir friihgeborene Kinde: 
im Schulalter. 

II. Somatische Morbiditat. im Vergleich zu Resultaten, dic 
aus einer Reihe von nicht in jeder Hinsicht vollkommen kommensu- 
rablen Paralleluntersuchungen an finnischen Schulkindern im all- 
gemeinen gewonnen sind, weisen die friihgeborenen Kinder ein 
erhéhte Frequenz von Tonsillen- und Lymphdriisenhyperplasien 
wie auch von Rachitis-Residuen auf. Die angewandten, durchaus 
nicht idealen Vergleichsmateriale, erméglichen kaum eine exakter 
statistische Wahrscheinlichkeitsberechnung. 

Innerhalb der niedrigeren Geburtsgewichtsgruppe ist der Pro- 
zentsatz fiir Zahnkaries wie auch nichttuberkulése Lymphdriisen- 
hyperplasien grésser, als in der hdheren Gruppe, wobei die Differenzen 
grésser als das 2 %-fache des mittleren Fehlers sind, ohne jedoc! 
das 3-fache desselben zu iibersteigen. Fiir Rachitis-Residuen, 


Tonsillenhyperplasien und allgemeine Katarrhdisposition falle: 
die Zahlen analog aus, doch sind die Unterschiede zwischen det 
beiden Geburtsgewichtsgruppen weniger markant als in den letzt- 


genannten Fallen. 

III, Einfluss von Alter und Geschlecht. Von der Altersgrupp: 
7—9 Jahre beginnend bis zur Gruppe 13—15 Jahre ist der Prozent- 
satz bei (Mongolismus,) zarten Gesichtsziigen, Protrusio bulborum, 
Mundatmung, Caput quadratum und Nabelbruch um die Halft: 
gesunken. Fallende Tendenz, wenn auch weniger deutlich, weise: 
im Schulalter auf: Lanugobehaarung, Stottern, Residuen nac!) 
Rachitis, Tonsillen- und Lymphdriisenhyperplasien, Zahnkaries und 
Katarrhdisposition. Vom praktischen Gesichtspunkt gesehen tiber- 
haupt keine Tendenz zur Verminderung wahrend des Schulalte: 
zeigt die Haufigkeit des schwachlichen Kérperbaus, des schlechte: 
Ernahrungszustandes, der blassen Hautfarbe, der Schadelasymm« 
trien, des Turricephalus, der marmorierten Haut und Akrozyanose, 
des Strabismus, der Myopie, der »Eichhérnchenzahne», der meiste: 
Sprachstérungen sowie der Ectopia testis und des Leistenbruches 
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Knaben weisen héhere Prozente von Schadelanomalien, Stra- 
bismus, Mundatmung, den meisten Sprachstérungen, Leisten- 
bruch, Rachitis-Residuen, Tonsillen- und Lymphdriisenhyper- 
plasien und Zahnkaries auf, wahrend das Umgekehrte der Fall ist 
bei schwachlichem Kérperbau, Lanugobehaarung, blasser Haut- 
farbe, zarten Gesichtsziigen, Protrusio bulborum wie auch marmo- 
rierter Haut und Akrozyanose. In ungefahr gleicher Anzahl bei 
Knaben und Madchen wurden schlechter Ernahrungszustand und 
Nabelbruch festgestellt. 

IV. Zwillinge. Linkshandigkeit, Turricephalus und Schadel- 
asymmetrien, wie auch marmorierte Haut und Akrozyanose zeigen 
ein haufigeres Vorkommen bei den friihgeborenen Zwillingen als bei 
den Einlingen meines Materials, ohne dass die Differenzen doch 
als gesichert angesehen werden kénnen. Im Ubrigen verhalten 
sich die beiden ebengenannten Kindergruppen ungefahr in gleicher 
Weise. Dieses Faktum widerspricht nicht direkt dem von mir 
gewonnenen Allgemeineindruck, dass der Kd6rperzustand der 
Zwillinge durch die zu friihe Geburt nicht ganz in dem Masse 
beeinflusst zu werden scheint, wie der derselben Geburtsge- 
wichtsgruppe angehérender Einlinge. 

V. Somatische Friihgeborenenkonstitution. Ausser Zuriickge- 
bliebenheit und Infantilitat in der K6rperentwicklung, woriiber 
ich in 2 friiheren Abhandlungen berichtet habe, weisen friihgeborene 
Kinder im Schulalter noch eine Reihe somatischer Stigmata und 
charakteristischer pathologischer Symptome auf, welche, im Verein 
mit der seit alters her bekannten Neigung zu spastischen Paresen 
und Krampfen, Partialsymptome des vielgestaltigen Bildes ab- 
geben, welches man in somatischer Hinsicht von dem friihgeborenen 
Kind auch noch in diesem Alter erhalt. Es ist wenig wahrscheinlich, 
dass von dieser Menge Erscheinungen eine jede fiir sich in grésserem 
Ausmass auf genotypische Faktoren zuriickgefiihrt werden kénnte, 
wogegen durch den Hinweis auf den peristatischen Faktor, den 
die zu friihe Unterbrechung der Schwangerschaft an sich darstellt, 
in den meisten Fallen das Zustandekommen aller der hier be- 
handelten somatischen Ejigenheiten einheitlich erklart werden 
wirde. Da viele von diesen fiir kiirzere oder langere Zeit bestehen- 
den Veranderungen auch das Reaktionsvermégen des Organismus 
beeinflussen, diirfte man wohl mit Fug von einer somatischen Friih- 
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geborenenkonstitution sprechen. In Analogie damit liegt es nahe, 
das Zustandekommen auch der neuropsychiatrischen oder psychi- 
schen Friihgeborenenkonstitution (mangelhafte Intelligenz, psychisch« 
Symptome im Zusammenhang mit Krampfen und Paresen, ein 
Reihe charakteristischer neuropathischer Symptome) in de 
Hauptsache als peristatisch bedingt zu erklaren. Die Frihgebo 
renenkonstitution hat fraglos theoretische Bedeutung speziel 
fiir die Zwillingsforschung. 
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WELCHE PROGNOSTISCHE BEDEUTUNG 
HAT DIE REIHENFOLGE BEI DER GEBURT 
FUR DIE ZWILLINGE (A- ODER B-KIND)? 


Von 


T. BRANDER. 


1. Neuropsychiatrische Zwillingsuntersuchungen. 


Wenn es gilt, mit Hilfe der modernen Zwillingsforschung heraus- 
zubringen, inwieweit peristatische Faktoren, inwieweit genoty- 
pische auf die Entstehung einer gewissen Eigenschaft einwirken, 
so ist es natiirlich notwendig, dass man genau weiss, ob die Zwil- 
lingschaft an und fiir sich auf die betr. Eigenschaft einwirken kann. 
In diesem Zusammenhang sind zunachst eine Anzahl neuropsychi- 
atrischer Affektionen zu nennen, welche teils erblich bedingt, teils 
wiederum im Anschluss an die bei Zwillingsentbindungen relativ 
gewohnlichen intrakraniellen Geburtsverletzungen entstehen kén- 
nen. Hierbei kann man sich auch vorstellen, dass das Verhiltnis 
fiir den zuerst geborenen Zwilling (Kind A oder weiter unten, ab- 
gekiirzt, A) nicht in jeder Hinsicht dasselbe ist wie fiir den spater 
geborenen (Kind B oder kinftig B genannt), dass mit anderen 
Worten die »intrapaarige Geburtssituation der Zwillinge» von Aatio- 
logischer Bedeutung sein kann. Diese Gesichtspunkte sind denn 
auch in einer Reihe neuropsychiatrischer Zwillingsarbeiten be- 
achtet worden. 

In Schultes Untersuchung iiber epileptische Zwillinge findet 
man (1934) u. a. folgende Ziffern: Unter 7 von 8 Paaren diskor- 
danter eineiiger Zwillinge (EZ) war der affizierte (der Proband) 
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der erstgeborene, wahrend dies Verhaltnis unter 11 Paaren dis- 
kordanter zweieiiger Zwillinge (ZZ) nur in 6 Fallen zutraf. Unter 
den 2 konkordanten EZ-Paaren war derjenige, welcher zuerst 
erkrankte, in beiden Fallen der erstgeborene. Alles dies, findet 
Schulte, stimmt recht gut mit der Theorie iiber die Geburtsver- 
letzungen als atiologisches Moment bei der Epilepsie iiberein. 
Schulte meint, dass »beim schwierigen Mechanismus der Zwil- 
lingsgeburt die Gefahr einer Druckschadigung gerade des zuerst 
in den Geburtskanal eintretenden Schadels besonders nahe liegt». 

Indessen bemerkt Schulte in seinem Material auch Umstande, 
die es seines Erachtens notwendig machen, »noch nach anderen 
urséchlichen Momenten als denen des etwaigen Geburtstraumas 
zu fahnden». Hierauf deutet nach seiner Meinung die Tatsache hin, 
dass in 2 Fallen der nicht-epileptische Zwilling (der Partner) lan- 
gere Zeit asphyktisch war, sowie auch, dass gerade dieser zweil- 
geborene Zwilling in anderen Fallen eine gewisse intellektuelle 
Zuriickgebliebenheit darbot, wie sie bei geburtstraumatischen 
zerebralen Affektionen wohl zu erwarten steht. — Ich fiir mein 
Teil bin jedoch nicht davon tiberzeugt, dass diese letzterwahnten 
Beobachtungen gegen die Theorie von dem Geburtstrauma als 
atiologischer Faktor spricht, sondern finde, sie deutet am ehesten 
darauf hin, dass bei Zwillingsgeburten auch andere Umstande als 
die Erstgeburt! vorliegen, welche die Entstehung intrakranielle: 
Lasionen sub partu begiinstigen kénnen. Hier ware z. B. Fall 7 
von Schulte zu nennen, wo B affiziert war, aber nach vorausge- 
gangener Wendung geboren wurde. Im iibrigen sind die Angaben 
in Schultes Einzelkasuistik in obstetrischer Hinsicht allzu knapp, 
als dass man diese Frage auf Grund seines Materials weiter beleuch 
ten kénnte. 

Man kann also zusammenfassend sagen, dass Schulte es als 
Tatsache betrachtet, dass A Entbindungsschadigungen mehr aus 
gesetzt ist als B. Wenn er auf Grund seines Materials entdeckt, das: 
in einigen Fallen umgekehrt eher B Zeichen von intrakraniellen 
Lasionen aufweist, ist er geneigt, die Atiologie der Epilepsie woanders 
als in dem ebenerwahnten traumatischen Moment zu suchen. 


1 Mit »Erstgeburt» wird hier natirlich die Geburt von Kind A gemeint und 
nicht etwa ganz allgemein die Entbindung einer Primipara. 
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In einer Arbeit iiber die »Geburtssituation krimineller Zwil- 
linge» hat Kranz i. J. 1935 sowohl die eventuelle atiologische Bedeu- 
tung der »Friih- oder Spatgeburt» (mit ersterem ist natiirlich 
kein Partus praematurus gemeint), also die Reihenfolge in der 
sanzen Geschwisterschar, als auch der »Erst- oder Zweitgeburt» 
(A oder B) untersucht. In beider Beziehung ist er zu einem nega- 
liven Resultat gelangt. Die intrapaarige Geburtssituation ist also 
in atiologischer Hinsicht fiir kriminelle Zwillinge bedeutungslos 
(insgesamt 14 mal A und 12 mal B spater starker oder tiberhaupt 
kriminell). »Das Geburtstrauma, dem der Erstgeborene unzwei- 
felhaft mehr ausgesetzt ist, spielt demnach keine wesentliche Rolle» 
schreibt Kranz und fiigt hinzu, dass die Frage nach der Abhangig- 
keit der Oligophrenie und der Epilepsie von einem Geburtstrauma 
gerade dadurch »am besten zu priifen» ist, dass man diskordante 
EZ unter dem Gesichtspunkt der »Erst- oder Zweitgeburt» studiert. 

Idelberger hat i. J. 1937 die Intelligenz bei Zwillingen mit an- 
geborenem Klumpfuss (95 Paare) untersucht und hierbei u. a. 
gefunden, dass der Proband in 56 % der Erstgeborene, der 
Partner also in 44 % vor dem affizierten Zwilling geboren war. 
Der Unterschied wurde nicht als nennenswert erachtet. Doch 
findet man weiterhin in IJdelbergers Arbeit folgende kategorische 
Behauptung: »Es ist klar, dass bei Mehrlingsgeburten fiir den 
Erstgeborenen durch abnorme Lagen gréssere Gefahr besteht als 
fiir den Nachgeborenen». — Diese Behauptung ist indessen nicht 
stichhaltig, wie aus dem folgenden Abschnitt hervorgehen wird. 

Borgstrém hat bei einer Untersuchung von 17 Zwillingspaaren 
mit Poliomyelitis (1938) konstatiert, dass weder die intrapaarige 
Geburtssituation noch andere obstetrische Momente fiir eine 
spatere Poliomyelitis-Kmpfanglichkeit von Bedeutung sind. 

In Judas grossem Material von [ilfsschulzwillingen waren 195 
Probanden zuerst und 182 spater geboren, oder in Prozenten 51.7 % 
und 48.3 %. Die Differenz ist nicht gross und Juda misst ihr auch 
keine besondere Bedeutung bei. 

Schliesslich hat Thums in einer Publikationsserie (1937—1939) 
die Frage nach der Bedeutung der intrapaarigen Geburtssituation 
fiir die Entstehung der zerebralen Kinderlahmung bei Zwillingen 
behandelt. Die definitiven Untersuchungsergebnisse hat er in einer 
Monographie vom Jahre 1939 zusammengefasst, Unter 90 Paaren 
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findet er den Proband in 56.6 % erstgeboren, in 37.8 % zweit- 
geboren und in 5.6 % eine unbekannte intrapaarige Geburtssitua- 
tion. Wenn man die letzterwahnte Kategorie (5 Paare) ausschliesst, 
bleiben 51 erstgeborene und 34 zweitgeborene Probanden iibrig, 
was 60 %, bzw. 40 %, oder eine Differenz von genau 20 % ergibt 
In diese 85 Falle gehen jedoch auch 41 Paare des Materials mi! 
kleingestorbenem Partner und bekannter Geburtssituation ein, 
unter denen (gestorbenen) man also das Vorkommen eventuelle: 
zerebraler Affektionen nicht objektiv konstatieren oder aus- 
schalten konnte. Innerhalb der restierenden Gruppe der voll 
standig erforschten Falle, die 44 Paare umfasst, sind 23 Pro- 
banden erstgeboren und 21 zweitgeboren, was 52.3 % bzw 
47.7 %, also eine bedeutend kleinere Differenz ausmacht. Auc! 
Thums nimmt an, dass der erstgeborene Zwilling Entbindungs 
schadigungen mehr ausgesetzt ist als der andere, driickt sic! 
aber hieriiber viel vorsichtiger aus als einige friiher angefiihrt: 


Verfasser. 


2. Obstetrische Zwillingsliteratur. 


Man braucht indessen nicht lange in obstetrischen Hand- un 
Lehrbiichern zu blattern, um herauszufinden, dass sich eine Reih 
fiir die Frucht ungiinstige Abnormitaten bei der Geburt gerad: 
auf die spater geborene Frucht B beziehen. Als Beispiel fiir di 
intrapaarige Verteilung der Kindslagen mége folgende von mi 
gemachte Zusammenstellung (Tabelle 1) aus Leonhards oft zitiert: 
Statistik dienen (1,840 Paare). 


Tabelle 1. 


Kindslagen bei Zwillingsgeburten nach Leonhard. 


Kindslage 


Beckenendlage 
| Querlage 


|_| 
| A B 
| 
| abs. % ‘|| abs. % 
| | 
541 | 29.4 602 | 32.7 
47 2.6 || 249 13.5 
Zusammen | 588 32.0 851 46.2 
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Nach Strassmann (475 Paare) verhalten sich die Schadellagen 
bei A und B wie 3: 2, wahrend die Relation inbetreff der Schraglage 
1:6.2 ist. Die Extremitatenvorfalle verteilen sich im Verhaltnis 
1:4. Auch der Nabelschnurvorfall ist bei B gewéhnlicher als bei A. 
Alles dies sind fiir B ungiinstigere Ziffern. Dasselbe gilt auch fiir 
die Geburtsdauer. Wahrend diese, was A anbelangt, im allgemeinen 
dieselbe ist wie bei sonst analogen Ejinzelgeburten, geht B:s Geburt 
gewohnlich sehr schnell vor sich. Nach Liebmann war das Intervall 
zwischen A und B in 95.49 % kiirzer als 4% Stunde (157 Paare). 
Bekanntlich ist das, was fiir die Mutter »leicht» ist, durchaus 
nicht immer leicht fiir das Kind, wenn es sich um die Entbindung 
handelt, nicht zum mindesten inbetreff der Dauer. 

Zu den zahlreichen Komplikationen bei der Zwillingsgeburt, 
die ihrerseits operative Eingriffe erfordern kénnen, gehért ferner 
die intrauterine Asphyxie, die u. a. durch Nabelschnurvorfall, 
aber auch durch vorzeitige Ablésung der Plazenta infolge einer 
Volumenverminderung des Uterus nach A:s Geburt bedingt ist. 
Die starken Kontraktionen der Gebarmuttermuskulatur gleich 
nach der Geburt des ersten Zwillings kénnen auch an und fiir sich 
ohne »intermediare Plazentaablésung» zu einem Sauerstoffmangel 
fiir B fihren. Diese Gefahren fiir B kénnen ausserdem durch die 
Tatsache vergréssert werden, dass B nicht selten kleiner als A ist 
und infolgedessen auch geringere Widerstandskraft besitzt. So 
wird ja nach Sfrassmann der Zwilling mit dem héheren Gewicht 
unter monochorialen Zwillingen in 91.2 % zuerst geboren, unter 
dichorialen jedoch nur in 51.0 %. Allerdings stésst man noch 
bisweilen auf die Ansicht, dass die Entbindung bei zu kleinen 
Kindern »leichter» als bei normalgrossen verlauft, aber Y/ppdés 
Obduktionsmaterial aus dem Jahre 1919 erweist unwiderleglich, 
dass man bei Friihgeburten umso haufiger Blutungen im Zentral- 
nervensystem antrifft, je niedriger das Geburtsgewicht ist. Ausser- 
dem habe ich selbst nachgewiesen, dass die Anzahl der gréberen 
Intelligenzdefekte umso grésser und der Mittelwert der Intelligenz- 
quotienten umso niedriger ausfallt, je niedriger das Geburts- 
gewicht bei Friihgeborenen ist — und Zwillinge verhalten sich fast 
in der Halfte der Falle wie Friihgeburten. 

Hier wurde bereits angedeutet, dass die Ziffern auch in bezug 
auf operative Eingriffe fiir B ungiinstiger als fiir A sind. Die Fre- 
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quenz derselben bietet natirlich sowohl lokale wie temporare 
Variationen dar. So war beispielsweise Kleinwdchter der Meinung, 
dass B unmittelbar nach A:s Geburt gewendet und extrahiert werden 
miisste, wahrend Reuss fiir B die Zange, aber nicht gleich nach A:s 
Geburt empfahl. Strassmann und andere warnten jedoch vor 
einem allzu aktiven Vorgehen gegeniiber B. An der obstetrischen 
Klinik in Helsingfors z. B. hat man in letzterer Zeit das Prinzip 
befolgt, B:s Blase erst 2 Stunden nach A:s Geburt zu_ sprengen 
und die Geburt nach 3 Stunden mittels sonstiger operative: 
Eingriffe zu beendigen, falls vorher keine spontane Geburt er- 
folgt ist. 

Bei Schadellage verzeichnete Strassmann unter den A-Kindern 
in 21.36 % und unter den B-Kindern in 34.07 % operative Ein- 
griffe. Die Wendung bei Schadellage wurde nach derselben Quell 
an A in 16.7 % der Operationen ausgefihrt; fiir B betrug die ent- 
sprechende Zahl 76.2 %. Nur die Zangenentbindung wurde 6fte: 
bei der Geburt des ersten als des zweiten Zwillings angewand| 
(83.44 % bzw. 23.79 % der Operationen). Aus natiirlichen Griinden 
handelt es sich jedoch bei A:s Geburt haufiger um leichtere Zangen- 
entbindungen als bei B:s. Ganz allgemein wird die Frequenz de: 
operativen Eingriffe fiir B nach Strassmann um etwa 50 % hohe: 
geschatzt als fiir A. Gizowski fihrt 45 % Indikationen fiir Opera- 
tionen bei A und 62 % bei B an (174 Paare). 

Von den zahlreichen Statistiken, die in letzter Zeit den Verlau! 
der Zwillingsgeburten beleuchtet haben, mége in diesem Zusammen- 
hang noch eine solche aus der obstetrischen Klinik in Helsingfors 
Erwahnung finden, die von Suhonen (415 Paare) i. J. 1933 aufgestell| 
wurde. In 23.1 % wurde A in Schadellage und B in Beckenend- 
lage geboren, das umgekehrte Verhaltnis traf in 13.3 % zu. I 
2.1 % wurde A in Langslage, B in Querlage geboren, umgekehr! 
ebenfalls in 2.1 %. Vorfall von kleinen Teilen wurde fiir A 6 mal 
fiir B 11 mal notiert. Die Zange kam bei A 47 mal, bei B 29 ma! 
zur Anwendung. Die blosse Extraktion in Beckenendlage wurd 
an A 25 mal, an B 34 mal vorgenommen, die Wendung mi! 
anschliessender Extraktion an A 6 mal, an B 22 mal. Die Geburts- 
gewichte wiesen kaum einen nennenswerten Unterschied zwische 
A und B auf. 

Es sei noch hinzugefiigt, dass in seltenen Fallen die vorliegen- 
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en Teile beider Friichte gleichzeitig in die Beckenhohle eindringen, 
obei die Situation in bezug auf A im allgemeinen prekarer als fiir 
; ist (s. z. B. die Zusammenstellungen von Binz, Engelhorn, 
ispelt und Strassmann). 


3. Eigene Untersuchungen. 


Bei einer Reihe von Untersuchungen (1935—1939) iiber Intel- 
ligenzdefekte und andere zerebrale Affektionen bei vorzeitig und 
rechtzeitig geborenen Ziwillingen habe ich gefunden, dass ausser- 
ordentlich oft das spater geborene Kind das affizierte ist, und dass 
sich die zerebralen Defekte in diesen Fallen nicht selten zwanglos 
mit den im vorigen Kapitel behandelten Abnormitaten bei der 
Geburt von B zusammenstellen lassen. Ich will das Gesagte diesmal 
nur durch die Rekapitulation eines Falles von diskordanter 
Hemiplegie bei einem Paar EZ (1939) belegen. Es handelte sich 
um eine 21jahrige I-para, die mit einem Paar ausgetragener EZ- 
Knaben niederkam. A wurde nach Episiotomie durch Becken- 
ausgangszange (Wehenschwache) geboren, B 5 Min. spater durch 
Extraktion in primarer Beckenendlage. Der erstgeborene Zwilling 
war normal, der spater geborene wies eine unkomplizierte spastische 
Hemiplegie auf. Die Ursache der diskordant auftretenden Lahmung 
muss in diesem Fall auf eine wahrend der Entbindung akquirierte 
intrakranielle Lasion zuriickgefiihrt werden (die Anamnesen der 
heiden Zwillinge im iibrigen vollstandig iibereinstimmend). Diese 
Geburtsverletzung ist vermutlich zum gréssten Teil bei der Extrak- 
tion in Beckenendlage entstanden, was nicht nur in sich schliesst, 
dass der Kopf des Kindes den Beckenkanal in einer dem Natiir- 
lichen entgegengesetzten Reihenfolge passiert, sondern auch, dass 
dieser Durchtritt in einer abnorm kurzen Zeit bewerkstelligt wird. 
Die hierbei eintretenden Verletzungen habe ich in einer besonderen 
Arbeit besprochen (1937). Ausserdem ist es denkbar, dass B:s 
Kopf durch die Uteruskontraktionen wahrend A:s Geburt gescha- 
digt wird. Der Fall beweist auch, dass die Extraktion in Becken- 


endlage gefahrlicher sein kann als die Zangenentbindung, und 
dass der Widerstand der Weichteile keinerlei Anteil an der 
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Entstehung einer intrakraniellen’ Geburtsverletzung zu _ habe: 
braucht. 

Im vorigen wurde ein selbstverstandliches, aber bisher weni; 
beachtetes Detail im Problem der Prognose der intrapaarigen Ge 
burtssituation beriihrt, namlich, dass, wenn man iiberhaupt an 
nehmen darf, dass sich der erstgeborene auf Grund der »schwereren 
Entbindung in einer schlechteren Situation als der nachgeboren 
Zwilling befindet, dessen Partus von vielen als »leichter» ange 
sprochen wird, dies lediglich fiir Kinder Erstgebdrender Giiltigkei 
besitzt. Ohne naher auf die recht weitlaufige und in vieler Hinsich 
sehr kritiklose Literatur einzugehen, die geltend macht, das: 
Kinder Erstgebarender im allgemeinen 6fter zerebral defekt al 
Kinder Mehrgebarender sind, will ich hier nur darauf hinweisen 
dass meine Intelligenzuntersuchungen von Friihgeborenen erkenne: 
lassen, dass die Primiparitaét sich lediglich in Kombination mi 
relativ hohem Alter der Mutter als riskabel fiir das Kind erwieser 
hat. Hieraus folgt auch, dass A in der beriihrten Hinsicht kaun 
schlechter gestellt sein kann als B, wenn es sich nicht um dilfer 
Primiparae handelt. Irgendwelche speziellen Zwillngsuntersuchun 
gen dieser Frage sind mir indessen nicht bekannt. 

Aus dem Gesagten dirfte hervorgehen, dass eine vergleichend 
statistische Untersuchung der Entbindung von A und B in viele 
Beziehung auch fiir die neuropsychiatrische Zwillingsforschung vor 
Interesse sein kénnte. Meine Absicht war deshalb, die hier beriihrte: 
Probleme mittels eines Materials aus einigen grésseren Entbin 
dungsanstalten in verschiedenen Teilen Finnlands naher zu beleuch 
ten. Leider wurde meine Materialeinsammlung durch den Krie 
unterbrochen, und da ich nunmehr kaum noch Méglichkeiten hab: 
dieselbe fortzusetzen, sehe ich mich gezwungen, die Resultat 
meiner Untersuchung auf Grund eines Materials zu publizieren, da 
kleiner ist, als wiinschenswert ware. Mit wohlwollender Unte: 
stiitzung der betreffenden Krankenhausvorstaénde habe ich di 
Krankengeschichten von etwas iiber 300 Zwillingsentbindunge: 
zusammengestellt, namlich 86 aus dem Hebammeninstitut z 
Helsingfors aus den Jahren 1934—1939 (Chefarzt Prof. Dr. me: 
C. Hahl) und 223 aus v. Heideckens Entbindungsanstalt in Abo au 
den Jahren 1924—1938 (damaliger Chefarzt der kiirzlich ve 
storbene Oberarzt Dr. med. E. Warén-Waris), also insgesamt 30 
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‘willingspaare. Es wurden nur solche Faille beriicksichtigt, wo 
eide Zwillinge bei der Geburt mindestens je 600 g wogen. 
‘abelle 2 weist einige wichtigere Verschiedenheiten zwischen der 
reburt von A und B aus. 


Tabelle 2. 
Geburtsverlauf fiir A- und B-Kind nach Verfasser. 


Differenz (309 Paare). 


Hinterhauptslage .. | 245 79.3) 183/59.2| (79.34+2.3) — (59.2+2.8) = 20.143.6 
Stirn- oder Ge-| 
sichtslage .... | 0.6| 0.6) 
Anencephalus .... | 0.3) —| 
Beckenendlage ..| 6019.4 107/34.6)) 
Schrag- oder Quer- I 
lage 13} 4.2 
Lage unbekannt .. | 3 1.3] 
Vorfall kleiner Teile | 6 2.6| (2.6 + 0.9) — (0.6 + 0.4) = 2.0 + 1.0 
Exhaustio uteri .. | 3.2) 
Ablatio placentae 


(38.8+2.8) — (19.4+2.3) = 19.443.6 


ante tempus .. | .6| 3) 1.0 - 
Innere Wendung .. | || 15) 4.9)\ 


(5.5 + 1.3) — (0.3 + 0.3) = 
Aussere Wendung | 0.65 


Extraktion 5 AS 9.1! (9.1 + 1.6) — (1.9 + 0.8) = 
Beckenausgangs- 
zange 9° 2.9) 3) 1.0 \ 
Hohe Zange .... 3) 1.9 
Craniotomie .... ts 0.3) 
Asphyxie | 11) 3.6 9.4] (9.4 + 1.7) — (3.6 + 1.1) = 5.8 + 2.0 
Schwerere Aussere 
Schadigungen . . 6) 1.9) 
Klinische Sym- 


(5.2 + 1.3) — (2.9 + 1.0) = 2 


ptome einer 
Hirnblutung 
Hirnblutung gemass | 
der Obduktion 
Unter der Geburt | 
gestorben 
Bald nach der Ge- | 
burt gestorben 0} 6.5)| 32/10.4 j 
Geburtsgewicht | 
héchstens 2,500 g | 140/45.3|| 147/47.6) 


(11.7 & 1.8) — (7.8 + 1.5) = 3.942.4 % 


l 
| 
|| | 
A | B 
Diagnose | | 
| 
labs.| % |jabs. % 
0. 
oO 
l 
| 
Lat 1.3 % 
I % 
I 
% 
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Schon eine fliichtige Durchmusterung dieser Tabelle lasst er- 
kennen, dass es keine sicheren Anhaltspunkte dafiir gibt, dass 
in prognostischer Hinsicht schlechter als B gestellt ware, und dics 
im Gegensatz zu dem, was man auf gewisser neuropsychiatrischer 
Seite ziemlich allgemein angenommen hat. Allerdings sind d 
Prozentsatze fiir Exhaustio uteri, Zange und Craniotomie im Hir - 
blick auf A etwas hoher als bei B, aber die Unterschiede sind, pral - 
tisch betrachtet, zu klein, als dass man ihnen eine nennen 
werte Bedeutung beimessen kénnte. Alle iibrigen vom progn: 
stischen Standpunkt aus ungiinstigen obstetrischen Umstanc 
kommen prozentualiter 6fter bei der Geburt von B als bei derjc- 
nigen von A vor. Manche Differenzen sind zu geringfiigig, u 
irgendwie als statistisch beweisend betrachtet werden zu kénne: 
andere lassen sich nicht statistisch sicherstellen, offenbar deshal 
weil das Untersuchungsmaterial zu klein ist. Zuletzt habe ich i 
meiner Tabelle die prozentuale Differenz nebst dem mittler 
Fehler angegeben. Aus dieser Zusammenstellung erhellt, dass 
sich nachweislich 6fter als B in der in prognostischer Hinsic! 
giinstigsten Lage (Hinterhauptslage) einstellt, B dagegen zweifell: 
6fter in den weitaus gefahrlicheren Quer-, Schrag- und Becke:- 
endlagen. Ebenso wird eine Wendung und Extraktion sich: 
haufiger bei der Geburt von B als von A ausgefiihrt. Die die: - 
beziiglichen Differenzen sind grésser als der 3-fache mittler: 
Fehler und infolgedessen statistisch sichergestellt (die Frequen/ 
der operativen Eingriffe bietet natiirlich nichtsdestoweniger loka 
Verschiedenheiten dar). Was die Asphyxie anbelangt, so ist div 
Differenz grésser als der 2'/sfache, aber nicht grésser als der 
3-fache mittlere Fehler, was als Ausdruck dafiir betrachtet werde: 
kann, dass dieselben nicht nur auf Zufalligkeiten beruhen. A» 
Hand eines grésseren Materials wird es vermutlich méglich sei 
auch diese Differenzen sicherzustellen. 

Auch fiir meine theoretischen Uberlegungen, wonach die P: 
gnose héchstens dann schlechter fiir A als fiir B sein kann, wei 
es sich um Erstgebarende, insbesondere Altere Erstgebaren: 
handelt, finde ich in meinem Material keinen grossen Anha 
In diesem Zusammenhang ist mein einziger Fall von »Verhakun 
zu nennen (N:r 1119/1928 aus Abo). Es handelte sich um ei 
22 jahrige I-para mit normalen Beckenmassen, wobei A ku 


111 


vach der Geburt starb, wahrend B lebendig, wenn auch in 
schwachem Zustand entlassen wurde (vermochte u. a. nicht zu 
saugen). Unter den A-Kindern meines Materials befanden sich 
2 Falle mit intrakraniellen Blutungen, die bei der Obduktion 
konstatiert wurden, und 10 mit nur klinischen Anzeichen solcher 
Geburtsverletzungen. Diese 12 Paare kénnen eventuell als be- 
leuchtend fiir die Frage der Prognose des A-Kindes angesehen 
werden. Von den erwahnten 12 waren nur 3 Kinder von I-parae, 
aber sie wogen sdmtlich unter 2 kg, eins wurde in Beckenendlage 
und ein anderes von einer 39 jahrigen Mutter geboren, was alles 
an und fiir sich als Erklarung fiir den jeweiligen ungiinstigen Aus- 
gang geniigt. Wenn ich die 25 A-Kinder herausgreife, die wahrend 
oder kurz nach der Geburt starben, finde ich darunter 14 Kinder 
von Erstgebaérenden. 3 von diesen wurden in Beckenendlage 
geboren (sémtlich auffallend kleine Friihgeburten), 1 in unbekann- 
ter Lage zu Hause (Friihgeburt), wahrend Lues und Craniotomie 
in 1 bzw. 2 Fallen zu verzeichnen waren; von den restlichen 
7 Fallen waren 5 Friihgeburten, darunter 3 mit Geburtsgewichten 
von 1,200—1,300 g. Es lagen also Umstande vor, die es zweifel- 
haft erscheinen lassen, den letalen Ausgang lediglich mit der 


Tatsache in Zusammenhang zu bringen, dass es sich um das 
A-Kind einer I-para handelte. 


4. Zusammenfassung. 


1. Die von neuropsychiatrischer Seite aufgestellte Frage, ob 
die Reihenfolge bei der Geburt oder der intrapaarigen Geburtssitua- 
lion der Zwillinge (A- oder B-Frucht) irgendwelche Bedeutung 
fiir die Entstehung einiger zerebraler Affektionen zukommt, ist 
von manchen Verfassern mit einem unbedingten Ja beantwortet 
worden. Einige nicht-obstetrisch orientierte Autoren haben ohne 
Vorbehalt die Ansicht geadussert, dass A einem grésseren Risiko der 
Verletzung unter der Geburt ausgesetzt wird als B. Eine héhere 
Frequenz von A unter den affizierten Zwillingskindern sollte also 
als Kriterium fiir ein Geburtstrauma aufgefasst werden kénnen und 
umgekehrt. 


er- 
ies 
l 
in- 
i}. - 
ji 

( 

| 
slo 
lie 
Cil 


112 


2. Auf Grund ziemlich einstimmiger Angaben in zahlreichen 
obstetrischen Statistiken, von welchen jedoch keine lediglich zu 
dem Zweck aufgestellt sein diirfte, um den Unterschied zwischey 
dem Geburtsverlauf von A und B zu beleuchten, erkennt man, dass 
der letztere im Gegenteil in vieler Beziehung grésseren Gefahre: 
ausgesetzt ist als der erstere. Hierbei sind in erster Linie die al 

normen Kindslagen, Vorfalle kleiner Teile, vorzeitige Ablésung de: 
Plazenta, Asphyxie, abnorm kurze Entbindungsdauer und gewiss 

operative Eingriffe, insbesondere Wendung und Extraktion i: 
Beckenendlage zu nennen, welche samtlich 6fter bei B als bei . 

vorkommen. Nur in bezug auf die Frequenz der Applikation d 

Beckenausgangszange und bei den seltenen Fallen des gleicl)- 
zeitigen Herabtretens der vorliegenden Teile beider Kinder i, 
die Beckenhéhle ist die Prognose im allgemeinen schlechter fii 

A als fiir B. 

3. Im Zusammenhang mit einer Reihe von Untersuchung: 
iiber Intelligenzdefekte und sonstige zerebrale Affektionen be 
Zwillingen habe ich festgestellt, dass verhaltnismassig oft B de: 
affizierte Zwilling ist. Abgesehen von den unter Punkt 2 genanntei 
obstetrischen Umstanden ist es ferner denkbar, dass B:s Kop! 
auch durch die Uteruskontraktionen wahrend der Geburt von 
Lasionen ausgesetzt wird. Falls die Prognose fiir A schlechter als 
fiir B sein sollte, diirfte dies nur fiir I-parae und in erster Lin 
altere Erstgebarende gelten. 

In einem Material, das aus insgesamt 309 Zwillingspaaren bv- 
steht, die in 2 grésseren Entbindungsanstalten in Helsingfors un: 
in Abo wahrend der letzten Jahre geboren wurden, habe ich fo!- 
gende statistisch sichergestellten Verschiedenheiten (Differenzen 
groésser als der 3-fache mittlere Fehler) zwischen A und B konst:- 
tiert: A stellt sich 6fter in Hinterhauptslage, B 6fter in Schrag, 
Quer- und Beckenendlage ein; ferner werden Wendung und Extra’ - 
tion in Beckenendlage haufiger bei B als bei A ausgefihrt. | 
Hinblick auf Asphyxie ist die Differenz grésser als der 244-fac! 
aber nicht grésser als der 3-fache mittlere Fehler, alles zuungunst« 1 
von B. 

Nicht einmal bei Primiparitat ist die Prognose fiir A mit Riic!- 
sicht auf den Zustand des Kindes wahrend der ersten Zeit na‘. 
der Geburt durchgehends schlechter als fiir B. 
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Die von manchen Seiten in der neuropsychiatrischen Zwil- 
lingsliteratur verfochtene Ansicht, dass A wahrend der Geburt 6fter 
als B geschadigt wiirde, muss hiernach als bewiesenermassen un- 
richtig erachtet werden. 
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Aus der Universitats-Kinderklinik zu Helsingfors. Vorstand: Prof. 
Dr. A. Yippé. 


ZUR FRAGE DER ERBLICHKEIT DER ANGE- 
SPASTISCHEN HEMIPLEGIEN. 


(Mit 2 Abbildungen im Text.) 


Von 


T. BRANDER 


In einer stattlichen Monographie hat Thums neulich (1939 
den gréssten Teil der alteren, die cerebrale Kinderlahmung betref- 
fenden Zwillingsliteratur zusammengestellt und dieser heterogenen 
Plurikasuistik eine reprasentative Serie von ihm selbst unter- 
suchter hierher gehérender Zwillingsfalle hinzugefiigt, fiir die es 
weder in quantitativer noch qualitativer Hinsicht ein Gegenstiick 
gibt. Auf Basis dieses grossen Materials findet Thums, »dass Erban- 
lagen am Zustandekommen der cerebralen Kinderlahmung keinen 
massgebenden Anteil haben.» Dagegen beobachtete er in seinem 
Material auffallend oft Unregelmassigkeiten bei der Entbindung, 
wodurch die alte Theorie der geburtstraumatischen Natur der ange- 
borenen spastischen Paresen eine neue und kraftige Stiitze erhielt. 

Wegen der grossen Heterogenitat der hierhergehérenden Alteren 
Literatur, sehe ich mich nicht veranlasst, auf dieselbe im Einzelnen 
naher einzugehen. Ich méchte nur von neuem wiederholen, dass 
Thums das grosse Material von Rosanoff und seinen Mitarbeitern aus 
dem Jahr 1937 tiber schwachsinnige Zwillinge leider ganz aussc! 
Acht gelassen hat. Um schon gar nicht von allen Paraplegikern zu 
reden, ist doch zu bemerken, dass es unter Rosanoffs Zwillingen u. «. 
auch 8 solche Paare gibt, bei denen der Schwachsinn mit Hemi- 
plegie kombiniert ist. Von diesen sind 3 Paar eineiige (EZ) und 5 


-aar zweieiige Zwillinge (ZZ). Unter den EZ trat die Hemiplegi: 


n 


k 


n 
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konkordant in 2 Fallen, bei den ZZ nicht in einem einzigen Falle auf. 
n Thums’ Material, in dem Hemiplegien zu ca 30 % vertreten sind, 
inden wir 3 Paar hemiplegische EZ und 6 Paar ebensolche ZZ. Von 
len ersteren war nicht ein einziges Paar konkordant, unter den letzte- 
ren eines. Stellt man diese 2 Materialgruppen — die gréssten, die je 
veréffentlicht worden sind — zusammen, so erhalt man folgende, das 
konkordante und diskordante Auftreten der Hemiplegie betref- 
fende, Verteilung: 


konk. disk. 


Rosanoffs konkordante Paare sind folgende: Fall 76. Beide 
Zwillinge Oligophreniker, der eine von Geburt an hemiplegisch, der 
andere paraplegisch. Fall 79. Beide Zwillinge sind schwachsinnig und 
epileptisch, und leiden ausserdem an angeborener linksseitiger Hemi- 
plegie. An weiteren Fallen von konkordanter infantiler spastischer 
Hemiplegie bei EZ gibt es folgende. Laming hat (1924) ein solches 
Paar mit rechtsseitiger Parese geschildert. Im Jahre 1926 beschrieb 
Stransky ein Paar EZ, dessen beide Partner von 5-wéchentlichem 
Alter an, an rechtsseitigen Krampfen und spastischer Hemiplegie 
derselben Seite litten. In v. Verschuers grosser Zwillingsarbeit aus 
dem Jahre 1927 finden wir ein Paar 6-jahrige EZ, von denen der 
eine mit rechtsseitiger, der andere mit linksseitiger spastischer 
Hemiplegie behaftet war, die laut Bericht erst entdeckt wurde, als 
sie 4% Jahr alt waren. Dasselbe Zwillingspaar ist ein Jahr friiher 
von Zipperlen und einige Jahre spater ausserdem von Nilsche & 
Armknecht beschrieben worden. Nach den zwei letztgenannten 
Verfassern traten bei beiden Zwillingen spater — im Alter von 13 
Jahren — atethotische Bewegungen in den Armen auf, und ausser- 
dem wies der urspriinglich nur mit rechtsseitiger Lahmung Behaf- 
tete, spater eine leichte Parese auch der linken Seite auf. Dieser 
Zwilling ist, im Gegensatz zum anderen, ausserdem imbezill. Die 
Entbindung verlief in diesen Fallen spontan und trat rechtzeitig ein. 
Smiths Material schwachsinniger Zwillinge (1929—1930) schliesst 
u. a. ein Paar EZ mit konkordanter infantiler spastischer Hemi- 
plegie ein. Die 2 betroffenen Zwillinge waren ausserdem Oligo- 
phreniker und litten an epileptiformen Krampfen. In Nitsches 
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Arbeit aus dem Jahre 1936 findet man ein Paar EZ mit cerebraler 
Kinderlahmung, von denen das eine hemi-, das andere diplegisch 
war. 

Zusammengenommen sind jetzt 7 Paar konkordante EZ mit 
kongenitaler spastischer Hemiplegie bekannt. Schon im Gedanken 
daran kénnte man es als begriindet ansehen, ein achtes Paar zu 
schildern, welches ausserdem in anderer Hinsicht dazu angetan 
ware, die Bedeutung der Erblichkeit fiir die Entstehung der in 
Frage stehenden cerebralen Affektion zu beleuchten. Bevor ich 
dazu tibergehe, diesen meinen neuen Fall zu beschreiben, will ich 
die Aufmerksamkeit noch darauf lenken, dass unter den eben 
beschriebenen der Fall v. Verschuers ein Beispiel von sogen. Spiegel- 
asymmetrie darstellt, sowie dass Rosanoff mit Mitarbeitern und 
Nitsche jeder einen Fall von Hemiplegie bei dem einen und Para- 
plegie bei dem anderen eineiigen Zwilling beschrieben haben. Zu 
dieser letztgenannten Gruppe gehért bis zu einem gewissen Grad 
auch der ebenerwahnte Zipperlen-v. Verschuer-Nitsche-Armknecht- 
sche Fall. Alles dieses spricht ja fiir einen intimen pathogenetischen 
Zusammenhang der verschiedenen Haupttypen von spastischen 
Paresen. Hierzu kommt die nicht ungewéhnliche Kombination 
von Epilepsie und Oligophrenie mit cerebraler Kinderlahmung. Im 
allgemeinen wird ja wohl das Vorkommen solcher »neurologischer 
Symptome» im Zusammenhang mit Schwachsinn als bis zu einem 
gewissen Grade gegen die Erblichkeit sprechend, angesehen. 


Ritva und Leila T—n. Schneidertéchter aus Viborg. Geboren am 7° 
1932. Aufgenommen auf der Kinderklinik am 14/6 1940 mit der Diagnos: 
Hemiplegia spastica infantilis l. dx. Debilitas ment. Entlassen am 27/6 1940 
als unverandert. Journalnummern 339—340/1940. 

Anamnese. Der Vater in einem Sanatorium fiir Lungentuberkulose ver 
pflegt worden, ist »nervés» und Saufer. In seiner Familie sollen auch meh 
rere andere Falle von »Nervositat» vorgekommen sein, u. a. bei seine! 
Schwestern. Der Vater der Mutter war auch Saufer und ein Onkel der Mutt 
vaterlicherseits ist »eigentiimlich», Religionsgriibeleien anheimgefallen 
Der Vater ist Schneider, die Mutter eine friihere Handelsgehilfin, sie sin: 
unbemittelt und hatten mit einander vor der Eheschliessung 4 Madchen, vo! 
denen das alteste gesund und normal, das zweite am 21/12 1927 in der Pit 
kaniemi-Zentralanstalt mit der Diagnose Oligophrenia (Idiotia) aufg: 
nommen worden ist; es handelt sich hier offenbar um einen agilen Typu 
ohne andere somatische Symptome als ein leichtes systolisches Gerausc! 
liber dem Herzen; auch keinerlei neurologische oder ophtalmologisch 
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symptome sind bei ihr nachweisbar (Journalnummer H 116/522). Das 
iritte und vierte Kind sind die hier in Frage stehenden Madchenzwillinge. 
lierauf gingen die Eltern die Ehe ein und bekamen noch ein Madchen, 
velches fast blind sein soll; leider ist es mir nicht gelungen, nahere Angaben 
lariiber zu erhalten. Es muss noch hinzugefiigt werden, dass die Mutter 
ine sehr lebhafte Pyknikerin ist, dass aber ihre Verstandesgaben als auf- 
allend diirftig angesehen werden miissen. Sie hat ausserdem im Zusam- 
nenhang mit dem Krankenhausaufenthalt der Kinder eine gewisse Unge- 
juld an den Tag gelegt und es ist etwas schwierig, mit ihr zurecht zu 
kommen. 

Graviditat gewohnlich. Die Entbindung erfolgte auf der obstetrischen 
Klinik in Helsingfors (Journalnummer 1129/1932). Die Mutter war zu 
der Zeit eine 35-jahrige IV-Para (nach den 2 ersten Madchen ein 
\bort). Die Frau kam auf die Entbindungsanstalt im letzten Augenblick. 
Die Wehen begannen 7/5 1932 um 16.00 Uhr, der Blasensprung erfolgte am 
selben Tage um 20.58, gleichzeitig traten auch die Presswehen ein und der 
A-Foetus (Leila) wurde am selben Tage um 21.00, der B-Foetus (Ritva) 
15 Minuten spater geboren. Beide Kinder wurden spontan in I. Scheitel- 
lage geboren. Dritte Phase der Entbindung und Puerperium ohne etwas 
3emerkenswertes. Placenta und Chorion waren fiir beide gemeinsam, 
Amnionhaute gab es dagegen 2. A hatte bei der Geburt eine Lange von 
17 cm und wog 2,150 g, die entsprechenden Masse fiir B betrugen 48.5 cm 
und 2,730 g. 

Beide Kinder machten gleich nach der Geburt einen gesunden Ein- 
druck; das kleinere von ihnen hatte im Laufe des ersten Monats unter- 
normale Kérpertemperatur und saugte schlechter als das gréssere Kind. 
Sie erhielten beide ausschliesslich Brustnahrung im Laufe von 3 Monaten, 
danach auch kiinstliche Milchmischungen. Im Alter von 2 Jahren hatte 
Ritva eine Pneumonie (?), wahrend Leila jenes Mal gesund blieb. 2 Jahre 
spater hatten sie beide Keuchhusten. 1938 hatten sie gleichzeitig Masern 
und kiirzere Zeit darauf Parotitis. Winter 1939/40 hatte Ritva Scharlach, 
wahrend Leila auch dieses Mal gesund blieb. Im selben Winter hatte Leila 
einen impetigindsen Ausschlag. Beide wurden im Alter von 6 Jahren 
geimpft, wobei Leila kraftiger zu reagieren schien. 

Uber den Gang der Entwicklung der Kinder ist es schwer zuverlassige 
Angaben zu erhalten. Beide begannen ungefahr zu gleicher Zeit den Kopf 
zu heben, ebenso auch zu sitzen. Stehen im Alter von 1 4% und gehen bei 
ca 2 Jahren, Ritva etwas friiher als Leila. Die ersten Zahne erschienen im 
Alter von 4 Monaten, gleichzeitig bei beiden. Die ersten Worte zu sprechen 
begannen die Zwillinge erst weit im dritten Jahre, anfangs recht viel 
Sprachstérungen; einigermassen rein wurde die Sprache erst bei 4 Jahren. 
\uch was die Sprechleistungen anbetrifft, war Ritva Leila iiberlegen. Bis 
jetzt kennt noch keiner von den beiden Zwillingen die Buchstaben. Sie 
sind 4 Jahre in einen Kindergarten gegangen, sind aber nach Aussage der 
Lehrerin in geistiger Hinsicht zuriickgeblieben. Eine Schule haben sie bis 
jetzt nicht besucht. 
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Erst als die Kinder zu gehen anfingen, wurde bemerkt, dass sie eine: 
Fehler am rechten Bein und rechten Arm hatten. Sie hinkten und ware: 
Linkser. Ritvas Bein war schlechter als Leilas. 

Status praesens (14/61940). Der Allgemeinzustand der Zwillinge ist gut 
Die Farbe der Iris und des Haares ist bei beiden gleich. Gesichtsziig 
zum Verwechseln ahnlich (Abb. 1). Ohrmuscheln (Abb. 2) und Linien 
system in der Handflache in hohem Grade gleich. Beide gehéren de: 
selben Blutgruppe an (B), haben reichlich Sommersprossen und ein 
Andeutung von Epicanthus. Wassermann und Kahn bei beiden negati\ 
Mantoux dagegen positiv. Roéntgenbilder der Hiiften zeigen auffallend 
Ahnlichkeiten. Es folgen einige anthropologische Masse: 


Leila(A) Ritva (B) Leila (A) Ritva 
Geburtsgewicht.. 2,150 g 2,730¢ Diameter bipa- 
Koérpergewicht .. 20.4kg 22.0 kg 13.0cem 13.0 
Kérperlange .. 115.5cem 118.0cm  Jochbogenbreite 10.5 » 11.0 
Brustumfang .. 59.0 » 60.5 » Diameter fronto- 
Sagittaler Thorax- occipitalis...... 16.5 » 16.5 » 
durchmesser .. 13.5 » 13.0 » Groésste Lange des 
Transversaler 20.0 » 20.5 
Thoraxdurch- Kopfhéhe ...... 16.5 » 16.5 
19.0 » 20.0 » Dynamometer- 
Umfang des kraft (rechts) .. 2.0 kg 3.0 k 
49.5 » 50.0 » Dynamometer- 
Diameter bitem- kraft (links) .. 5.0 » 4.0 
poralis§ ...... 11.0 » 10.5 » 


Die Zahne sind bei beiden Zwillingen leicht rachitisch, ebenso trif! 
man bei-ihnen eine leichte Harrisonsche Furche an. Beide haben eine aus 
gesprochene Lumballordose, Ritva ausserdem eine linksseitige Skoliose i: 
unteren Teil des Riickgrades. 

Von Seiten der Gehirnnerven nichts Bemerkenswertes. Dagegen zeige 
beide Zwillinge eine typische spastische Parese der Extremitaten auf di 
rechten Seite von cerebralem Typus (Spastizitat, Pyramidensymptom 
Atrophien). Patientinnen sind ausgesprochene Linkser. Armfiihrung un 
Gang die fiir Hemiplegie typischen. Die rechte Hand wird bei Ruhelage i 
Pronationsstellung (Abb. 1) gehalten. Die Unterlegenheit der recht: 
Extremitiiten im Verhaltnis zu denen der linken Seite geht aus folgend 
Aufstellung hervor: 


Leila Ritva Leila Ritv 
Oberschenkellange Oberschenkelum- 
30.5cem 33.0 cm fang (rechts) .. 28.0 cm 28.0 « 
Oberschenkellange Oberschenkelum- 


ee 35.0 » 35.0 » fang (links).... 29.0 » 30.0 
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I il 
Abb. 1. Ritva links (I) und Leila rechts (II). 
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I II 
Abb. 2. Ritva links (1) und Leila rechts (IT). 


Der Umfang des Unterschenkels war links um 2 cm grésser als recht 
fiir den Oberarm ist die entsprechende Differenz 1 4% cm. Unterschied i 
der Lange des rechten und linken Oberarmes 1 cm. Ritva hatte ein: 
ausgesprochenen Pes equinus, Leila dagegen nicht. Im Ubrigen waren d 
Paresen bei beiden Zwillingen vollstandig gleichartig. 

In psychischer Hinsicht sind die Madchen sehr lebhaft und gesprachi; 
Es ist leicht mit ihnen in psychischen Kontakt zu kommen, doch sind si 
sehr wenig ausdauernd. Beide lispeln und stottern. Eine Intelligen 
priifung (23/6 1940) nach der Termanschen Methode (1919) ergibt « 
Intelligenzalter von 5.5 Jahren fiir Leila und von 6.3 Jahren fiir Rit, 
Die Intelligenzquotienten sind folglich 67 und 70 (Debilitat). 

Decursus morbi. Am 20/6 1940 wurden die Patientinnen auf der chiru 
gischen Poliklinik (Dr. Wilenius) untersucht, wobei festgestellt wurd 
dass in den Hiftgelenken keinerlei pathologische Veranderungen na 
weisbar waren. Den 22/6 1940 erhielt ich folgendes Gutachten aus 
neuropsychiatrischen Poliklinik (Dr. Rénnholm): 

»Rechtes Bein beim Gehen in leichter Adduktionsstellung, nur « 
Zehen beriihren den Boden. Hande werden an der Seite fixiert gehalt: 
Beim Gehen mit geschlossenen Augen keine Abweichung von der Gai 
richtung. Romberg—. Stehen auf dem linken Bein etwas unsicher, auf d: 
rechten Bein gelingt es itiberhaupt nicht. Kénnen sich auf die Fusspitz 
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stellen. Das Heben der Hande ziemlich gewoéhnlich. Diadochokinetische 
Bewegungen rechts etwas ungeschickter als links. Finger-Nasenspitzen- 
versuch gelingt gut. Druckkraft rechts ganz wenig schwacher als links. 
Aktive Bewegungen der Beine frei. Passive Bewegungen im rechten Hiift- 
gelenk etwas weniger ausgiebig als im linken. Lasségue —. Keine Nacken- 
steifigkeit. 

Triceps-, Radius-, Patellar- und Achillesreflexe rechts lebhafter als 
links. Bauchreflexe treten rechts schwacher in Erscheinung als links. 
Babinski +: (beim Streichen der Aussenkante des rechten Fusses nicht 
typische Dorsalflexion aller Zehen, beim leichten Streichen des Ballens der 
grossen Zehe sowohl in Liangs- wie in Querrichtung, deutliche, einmalige 
Zuckung). 

Augenbewegungen frei. Kein Nystagmus. Pupillen von gleicher Weite, 
nicht ganz kreisrund, reagieren gut auf Lichteinfall. Facialis und Trigemi- 
nus intakt. Kein Zungenabweichen. Die Gaumenbégen bewegen sich sym- 
metrisch. Tast- und Schmerzsinn intakt.» — In der Nervenklinik wurde 
angenommen, dass es sich um eine Hemiatrophia cerebri handele. 

Nach Abschluss aller Untersuchungen wurden Patientinnen mit gewis- 
sen Verhaltungsmassregeln fiir Gehiibungen nach Hause entlassen. 


Besprechung. Es handelt sich also um ein Paar monochoriale, 
diamniotische gleichgeschlechtliche Zwillinge, die im Alter von 
8 Jahren so weitgehende somatische und psychische Ahnlichkeiten 
mit einander aufweisen, dass es keinem Zeifel unterliegen kann, dass 
wir es hier mit einem Paar EZ zu tun haben. Die unbedeutenden 
Unterschiede in einigen anthropologischen Massen sprechen nicht 
gegen diese Annahme, da diese tiberhaupt bei dem bei der Geburt 
kleineren Zwilling kleiner zu sein pflegen, worauf ich schon mehrere 
Mal friiher hingewiesen habe. Bei diesen EZ tritt eine rechtsseitige 
spastische Parese und eine leichte psychische Debilitat konkordant 
auf. Der einzige nennenswerte Unterschied in neuropsychiatrischer 
Hinsicht ist der, dass nur der eine von den Zwillingen einen Pes 
equinus hat. Krampfe sind nie aufgetreten. 

Bemerkenswert ist, dass eine recht starke erbliche Belastung 
sowohl in der Familie des Vaters wie auch der Mutter nachweisbar 
ist. Der Vater ist Saufer, ebenso der Grossvater miitterlicherseits. 
Die Mutter ist auffallend schwach begabt. Das Elternpaar hat 4 
uneheliche Kinder vor Eingang der Ehe. Das zweitalteste Kind ist 
mit der Diagnose Oligophrenia (Idiotia) in einer Anstalt aufge- 
nommen und zeigt keine nennenswerten somatischen Symptome. 
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Die jiingste von den Schwestern scheint aus unbekannten Griinden 
beinahe blind zu sein. 

Das konkordante Auftreten cerebraler Symptome wie auch ge- 
wisse anamnestische, die Hereditat betreffende Angaben, scheinen 
mir dafiir zu sprechen, dass wir es hier mit einer erblich bedingten 
Form von cerebraler Kinderlahmung in Kombination mit Oligo- 
phrenie zu tun haben, trotzdem gerade diese Kombination im all 
gemeinen in recht hohem Grade als peristatisch bedingt angesehen 
wird.! Irgendeinen Anhaltspunkt dafiir, dass peristatische Mo- 
mente in diesen Fallen die cerebralen Symptome hervorgerufen hat- 
ten, gibt es nicht; besonders ist hierbei zu erwahnen, dass das 
Entbindungsprotokoll nichts anderes von der Norm Abweichendes 
aufweist, als dass das Geburtsgewicht des einen Zwillings unter- 
normal war. 
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rungen wie friiherworbene cerebrale Kinderlahmung oder bei Meningitis puru 
lenta u. dgl. ist z. B. deshalb nicht auf Schwachsinn im Sinne des Gesetzes zi 
erkennen, weil diese Zustande stets oder in der iiberwiegenden Zahl der Fall 
eine klar nachweisbare exogene Ursache (bakterieller Art z. B.) haben» (nac! 
Thums). Nicht selten stésst man ausserdem auf die Ansicht, dass spastisch: 
infantile Hemiplegien 6fter peristatisch bedingt sind als Paraplegien (siehe z. B 
Kreuz). 
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Aus der Universitats-Kinderklinik zu Helsingfors. Vorstand: Prof. 
Dr. A. Yippé. 


MICROCEPHALUS UND TETRAPLEGIE BEI 

EINEM KINDE NACH KOHLENMONOXYD- 

VERGIFTUNG DER MUTTER WAHREND DER 
SCHWANGERSCHAFT. 


(Mit 2 Abbildungen im Text.) 
Von 
T. BRANDER. 


Durch das freundliche Entgegenkommen meines Kollegen, 
Herrn Dr. med. H. Huhtikangas, sehe ich mich in der Lage nachfol- 
genden Fall von cerebralen Defekten bei einem Kinde zu veréffent- 
lichen, die im Anschluss an eine schwere Kohlenmonoxydvergiftung 
der Mutter wahrend der Schwangerschaft auftraten. Aus dem 
Schrifttum sind mir nicht mehr als 2 Falle ahnlicher Art bekannt, 
namlich die von Maresch und Neuburger, doch starben diese beiden 
Kinder am 10. resp. 7. Tage nach der Geburt. Da das Kind in mei- 
nem Falle jedoch am Leben blieb und schon 4 Jahre alt ist, kann es 
wohl als ein Unikum betrachtet werden. 

Cerebrale Affektionen im Anschluss an eine direkte Vergiftung 
mit Kohlenmonoxyd (CO) sind schon seit langem bekannt. ' Sie 
sind besonders eifrig zu Beginn dieses Jahrhunderts bearbeitet 
worden. Je starker die Konzentration des Kohlenoxyds in der 
Luft ist, und je langere Zeit der Patient in CO-haltiger Luft zuge- 
bracht hat, desto leichter wird der Grad der CO-Sattigung des 
Haemoglobins erreicht, der fiir das Auftreten cerebraler Symptome 
erforderlich ist. In Fallen von akuter Vergiftung treten subjektive 
Beschwerden schon bei einer CO-Sattigung des Haemoglobins von 
20—30 % auf, bei chronischen Vergiftungen diirften auch 
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schwachere Konzentrationen schon geniigen (Symanski). Trotz 
energischer Wiederbelebungsversuche verlauft ein betrachtlicher 
Teil der Falle letal und bei den am Leben Verbliebenen lasst sic! 
noch nach Ablauf von 10—24 Stunden nach der Intoxikation C( 
im Blut nachweisen (Breitenaecker). Nach Abklingen der allbe- 
kannten akuten Vergiftungserscheinungen kann bei den Patiente: 
eine ganze Reihe neurologischer Symptome in Erscheinung treten 
wie positiver Babinski, Patellarklonus, Strabismus, cerebrale Lah 
mungen mit ausgesprochener Hypertonie der Extremitatenmusku 
latur (Seelert), St6rungen der tiefen Sensibilitat im Verein mit Aste- 
reognosie und Ataxie von cerebellar-tabisch-striarem Charakte: 
(Dibelius). Hierzu gesellt sich eine Anzahl bei anderen organische: 
Gehirnkrankheiten vorkommender psychischer Symptome, wii 
Amnesie vom Korsakow-Typus, aphasieahnliche Ausfallsymptom 
und zunehmende Demenz. Je ausgepragter die sklerotischen Ver 
anderungen in den Blutgefassen sind, desto schlechter ist, nac! 
Sibelius, die Prognose in neuropsychiatrischer Hinsicht. Nich! 
selten kommt es zu schweren Krankheitserscheinungen erst nac! 
Ablauf eines ziemlich symptomfreien »Intervalls» (Sibelius). Seh 
gewohnlich ist auch das Auftreten von Parkinsonistischen Sympto- 
men, was wohl mit der besonderen Empfanglichkeit der Basalgang 
lien fiir Schadigungen durch CO-Vergiftungen zusammenhangt. In 
iibrigen ist ausserdem eine Menge anderer neuropsychiatrische: 
Symptome als Nachkrankheiten nach Kohlenmonoxydvergiftun; 
beobachtet worden (Querschnittslahmung, parieto-occipitales Syn- 
drom, choreatische Bewegungen, Walzbewegungen, Stérungen de 
Schlaf-Wachrhytmus u.a.; siehe Naheres hieriiber in v. Hatting 
bergs Sammelreferat). 

v. Recklinghausen wies schon im Jahre 1864 darauf hin, das 
die Mandelkerne bei CO-Vergiftung auffallend briichig erscheinen. 
Kolisko sah die Linsenkerne in solchen Fallen als besonders fiii 
Schadigung ausgesetzt an, da das Kohlenmonoxyd an erster Stell 
die Blutgefasse schadigt, welche hier sehr arm an Anastomose! 
sind. Auf eine Blutgefasschadigung diirfte wohl auch das Auftreten 
der intervallaren Phase zuriickgefiihrt werden kénnen. Auc! 
Sayers und Chornyak stellten bei ihren Versuchen an Tieren (Hund: 
und Ratten) fest, dass der erste Ausschlag der CO-Vergiftung an 
Gehirn sich in einer Lahmung der Blutgefassnerven zeigte, worau 
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in den von den geschadigten Blutgefassen versorgten Gebieten eine 
Degeneration der Nervenbahnen und Ganglienzellen erfolgte. 
Panning fand an einem grossen Gehirnmaterial eine ausgepragte 
Stauung mit Blutungen sowohl in der Gehirnsubstanz selbst wie 
auch in den Hirnhauten. A. Meyer stellte durch mikroskopische 
Untersuchungen fest, dass, wenn die pathologischen Veranderungen 
auch zweifellos am deutlichsten in den Linsenkernen ausgepragt 
sind, sie doch durchaus nicht nur auf diese allein beschrankt sind. 
Die bis jetzt erworbenen Erfahrungen tiber CO-Vergiftungen 
griinden sich in erster Linie auf Beobachtungen an Erwachsenen. 
Versuche an Tieren sind, wie schon erwahnt, auch in gewissem Um- 
fang angestellt worden. Dagegen sind Beobachtungen an CO-ver- 
gifteten Kindern eine ziemlich seltene Erscheinung. Als Beispiele 
mégen hier Schellers und Joss-Hubers Faille angefiihrt sein. Scheller 
beschrieb einen 14-jahrigen Knaben, welcher dadurch eine Gasver- 
giftung erlitt, dass er in einem Ambulanzkraftwagen, bei dem das 
Abzugsrohr leckte (Auspuffgasheizung), in ein Krankenhaus iiber- 
gefiihrt wurde. Er war 24 Stunden lang ohne Bewusstsein; danach 
klagte er tiber Kopfschmerzen und sah Doppelbilder. 4 Tage spater 
trat im Anschluss an eine Athernarkose und Fieber von 39.0° ein 
delirienartiger Dammerzustand auf, der 3 Wochen anhielt. Noch 
2 Jahre spater liessen sich deutliche apraktisch-agnostische Syin- 
ptome nachweisen und % Jahr nach der Vergiftung traten Anfalle 
von epileptiformen Krampfen, wieder von Dammerzustand be- 
gleitet, in Erscheinung. Joss-Hubers Fall betrifft ein 2 1% Monate 
altes Kind, dessen Kinderwagen bestandig neben einem undichten 
Kachelofen stand. Die dadurch verursachte schleichende CO- 
Vergiftung dusserte sich unter anderem in Halbseitenkrampfen, die 
beim Aufenthalt im Krankenhaus nach einiger Zeit nachliessen. 
Die Frage, ob CO von der Mutter via Placenta auf die Frucht 
iibergehen kénne, wurde auf Grund von Versuchen von Grehant und 
Quinquaud im Jahre 1883 und von Nicloux im Jahre 1901 bejahend 
beantwortet, wobei der letztgenannte Forscher Meerschweinchen als 
Studienobjekte verwandte. Damit waren also alle Voraussetzungen 
fiir die theoretische Berechtigung der Annahme, eine CO-Vergiftung 
wahrend der Schwangerschaft kénne indirekt cerebrale Defekte beim 
Kinde auslésen, gegeben. Dieses traf auch in Maresch’ und Neu- 
burgers Fallen zu. 
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Maresch beschrieb (1929) eine 18-jahrige unverheiratete Dienst- 
magd, die eines Tages in ihrem Zimmer, in dem die Gaskrahn¢ 
offen standen, bewusstlos vorgefunden wurde. Es ist unbekannt. 
wie lange Zeit sie in diesem Zustand zugebracht hatte, doch gliickt: 
es einem hinzugezogenen Arzt sie zum Bewusstsein zuriickzurufen 
wonach sie in ein Krankenhaus gebracht wurde, wo an ihr keine: 
lei Zeichen der stattgehabten Vergiftung mehr festzustellen waren 
Sie war schwanger im letzten Monat und gebar 13 Tage nach dk 
Vergiftung und 7 Tage vor dem berechneten Zeitpunkt ein Mad 
chen von 2,650 g Kérpergewicht. Die Entbindung verlief sponta: 
und auch sonst ohne Komplikationen. Vor der Vergiftung waren di 
Kindsbewegungen normal gewesen, blieben darauf im Laufe von ‘ 
Tagen vollstandig aus, um danach nur in schwachem Grade _ wied 
aufzutreten. Das Kind war gleich nach der Geburt auffallend un 
beweglich, schrie nicht, saugte auch nicht und machte einen somno 
lenten Eindruck. Ein in gewissen Zeitabschnitten auftretende 
grobschlagiger Tremor in den Beinen konnte beobachtet werden 
doch keine ausgepragte Hypertonie der Muskulatur. Am 5. Tag: 
trat Fieber auf und im Alter von 9 Tagen starb das Kind an eine 
Pneumonie. Bei der Obduktion wurde eine starke Hyperamie de 
Meningen und der Gehirnsubstanz gefunden, auch war der Plexu: 
chorioideus sehr blutreich. Es liess sich wohl ein gewisser Grad voi 
perivaskularer Gliaproliferation feststellen, doch keine entziind 
lichen Veranderungen. Thalamus opticus, Linsenkern, Kopf de 
Schweifkernes, Capsula interna und Partien der weissen Substan/ 
der Hemispharen zeigten beginnenden Gewebszerfall. Die patholo- 
gischen Veranderungen waren im allgemeinen symmetrisch ver 
teilt. Maresch vermutet, dass, obgleich die Mutter von allen Nach 
krankheiten verschont geblieben war, das Kind doch so schwer 
Symptome aufwies, teils darauf zuriickzufiihren ware, dass da 
zentrale Nervensystem der Frucht wohl viel empfindlicher als da 
Erwachsener ist, teils darauf, dass der Foetus sich wiel schwere 
als die Mutter vom Gifte befreien kann, was ja nur auf dem Weg: 
iiber die Placenta méglich ist. 

Neuburgers Fall (1935) ist ganz analog dem vorigen. Es han 
delte sich auch hier um eine 18-jahrige unverheiratete Schwanger 
die einen Selbstmordversuch mittels Gas gemacht hatte. Sie wa 
mehrere Stunden bewusstlos und gebar nach 5 Wochen ein Kind 
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las schwere cerebrale Symptome zeigte. 6 Tage nach der Geburt 
starb das Kind. Bei der Obduktion wurde ein ausgesprochener 
Hydrocephalus internus mit beinahe vollstandiger Zerst6érung der 
Marksubstanz in Gestalt von zahlreichen zusammenhangenden 
Erweichungsherden, nachgewiesen. Auch die Rindenschicht des 
Grosshirns war zum Teil zerstért, besonders in den Windungstalern. 
Veuburger schliesst sich Maresch in der Deutung der Pathogenese 
an und weist darauf hin, dass, obgleich 4hnliche Veranderungen 
wohl auch im Anschluss an Geburtsverletzungen auftreten kénnen, 
solche in diesem Fall mit absoluter Sicherheit ausgeschlossen wer- 
den konnten. 

Weder in Thums’ noch in Wohlwills Monographien, noch sonstwo 
habe ich andere als diese 2 hierher gehérenden Falle von Maresch 
und Neuburger finden kénnen. Ich sehe es als besonders beachtens- 
wert an, dass Wohlwill sich iiber den ersten Fall unter anderem 
wie folgt 4ussert: »Ware dieses Kind am Leben geblieben, so hatte 
es vermutlich Bewegungsstérungen gezeigt, die auch bei enger 
Fassung des Begriffes zur cerebralen Kinderlahmung gerechnet 
worden waren». Mein Fall ist eine unwiderlegliche Bestatigung 
dieser Vermutung. 


Ritoa H—u. Kraftwagenlenkerkind aus Helsingfors. Geboren am 
24/6 1936. Aufgenommen am 12/8 1940 in der hiesigen Kinderklinik mit 
der Diagnose: Microcephalus (Idiotia). Tetraplegia. Entlassen den 19/8 1940 
als unbehandelt. (Journalnummer 546/1940.) 

Anamnese. In der Verwandtschaft friiher keine Falle von Nerven- oder 
Geisteskrankheiten bekannt. Beide Eltern sowohl in physischer wie in 
psychischer Hinsicht normal entwickelt. Die Mutter friiher nicht schwan- 
ger gewesen, wie auch nicht nach der Geburt dieses Kindes. Wahrend der 
Schwangerschaft war sie im tibrigen gesund, erlitt aber im 4. Schwanger- 
schaftsmonat in der Badstube eine Kohlendunstvergiftung, welche eine 5 
Stunden wahrende Bewusstlosigkeit zur Folge hatte. Ein Arzt wurde nicht 
hinzugezogen. Bestehende Schaden nach dieser Gasvergiftung waren an 
ihr nicht zu bemerken gewesen. Das Kind wurde spontan, in Kopflage, 
und auch sonst ohne irgendwelche Komplikationen, ausser dass der Nabel- 
strang 3 mal um den Hals des Foetus geschlungen war, zum berechneten 
Zeitpunkt geboren. Die Geburt verlief zu Hause, zugegen war nur die 
Hebamme. Kérpergewicht bei der Geburt 3,300 g. Sofort nach der Geburt 
wurde bemerkt, dass die oberen Extremitaten schlapp, wahrend die unteren 
auffallend steif waren. Das Kind schrie in der ersten Zeit sehr viel, ver- 
mochte aber nicht zu saugen, wurde von Anfang an mit der Flasche auf- 
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gezogen, meist mit Kuhmilchmischungen mit nur unbedeutendem Zusatz 
von Muttermilch. Die ersten Zahne schnitten bei einem Alter von 1 Jahr 
7 Monaten durch. Das Kind hat niemals seinen Kopf vom Kissen erheben 
kénnen; kann weder den Kopf aufrecht halten, wenn es in sitzende Stellung 
gebracht wird, noch auch selbstandig sitzen. Spricht nicht ein einziges Wort, 
Jallt auch nicht. Sowohl Kot- als Urinabgang ins Bett. Soll die Mutter 
erkennen. Hat in letzter Zeit manchmal selbst sich aus der Riickenlage in 
Bauchlage gewendet, ist sonst unbeweglich. Im allgemeinen ist das Kind 
ruhig. Meist mit fliissiger Kost ernahrt. Schwierigkeiten beim Schlucken 
von festerer Nahrung. Darmtatigkeit trage. Haut trocken, schuppend. 
Schlaf gut. Versuch an hiesiger Kinderpoliklinik mit Thyreoidin, nach 
einiger Zeit wegen ausbleibender Wirkung aufgegeben. Besuchte Sommer 
1940 privat Dr. med. H. Huhtikangas in Helsingfors, welcher die Patientin 
freundlichst in die hiesige Kinderklinik zwecks Publikation des Falles ein- 
lieferte. 

Status praesens (12/8 1940). Patientin liegt im Bett schlaff auf dem 
Riicken mit den beiden oberen Extremitaten iiber den Kopf geschlagen 
Der Blick ist meist frontal gerichtet. Folgt mit den Augen dem Schein eine 
Taschenlampe, reagiert aber nicht auf Laute. Wendet im allgemeinen de: 
Umgebung keine Aufmerksamkeit zu. Schreit wahrend der Untersuchung, 
spricht aber nicht, lallt auch nicht. K6érperbau schwachlich. Lange 87 cm 
Korpergewicht 10 Kg. Kopfumfang 45 cm, Brustumfang 51 cm, Kopf- 
hohe 16 cm, Diameter fronto-occipitalis 13.5 cm, Diameter bitemporalis 11! 
cm, Diameter biparietalis 14 cm, Jochbogenbreite 13.5 cm. Der Schade! 
also klein, besonders die Occipitalpartie reduziert. Verlauf der Sutura 
lambdoidea auffallend deutlich palpabel. K6érperwarme 37.0° C. Ernah 
rungszustand herabgesetzt, die Muskulatur schwach entwickelt, die Nacken- 
muskulatur macht einen atrophischen Eindruck. Hautfarbe ein wenig blass 
die Haut auffallend trocken, schuppend. Schilddriise! nicht palpabe! 
In Submaxillargegend lassen sich vereinzelte kleine Lymphdriisen palpieren 
10 Zahne in jedem Kiefer, die Schnittflachen der oberen Schneidezahn: 
uneben (rachitisch). Thorax abgeflacht, zeigt Merkmale abgeklungene: 
Rachitis (Rosenkranz und Harrisonsche Furche). Atmung costoabdominal 
symmetrisch. An den inneren Organen nichts Bemerkenswertes. Kein: 
Vierfingerfurche oder andere mongoloiden Stigmata nachweisbar. 

Pupillen reagieren auf Lichteinfall, normal an Grésse und Form. Kein 
Nystagmus. Nimmt Speise und Trank gerne auf, hat aber Schwierigkeite! 
beim Schlucken. Nackenmuskulatur schlapp, beim Aufrichten der Patien 
tin in sitzende Stellung sinkt der Kopf nach vorwarts, so dass die Atmun; 
in hohem Grade erschwert ist (Abb. 1). Muskulatur der oberen Extremita 
ten schlapp, Periost- und Sehnenreflexe symmetrisch. Bauchreflexe her 
abgesetzt. Untere Extremitaten spastisch, die linke mehr als die rechte 
Beim Aufnehmen der Patientin werden sie in Adduktionsstellung gehalten 


1 Uber die Histologie der Schilddriise bei CO-Vergiftungen siehe bei Schulze 
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die Fiisse in Equinusstellung (Abb. 2). Sehnenreflexe hier verstarkt, doch 
kein Klonus. Babinski positiv auf beiden Seiten. Psyche auf animaler 
Entwicklungsstufe. 


Abb, 1. Ritva H—u. Man beachte das Versagen der Nackenmuskulatur. 


Decursus morbi. Anfangs ist Patientin auf der Klinik recht unruhig, 
erhalt Luminal 0.015 x 3 pro die. Bereits am 15/8 tritt ein typisches Lumi- 
nalexanthem auf, das in den nachsten Tagen, nachdem das Mittel aus- 
gesetzt ist, verschwindet. Wenn Patientin nicht im Affektzustand ist, 
nimmt sie bestandig dieselbe Haltung ein (Hande iiber den Kopf geschlagen, 
frontal gerichteter Blick; Haltungsstereotypien). Sie geifert und ist inkon- 
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Abb. 2. Ritva H—u. Beachte die Haltung der unteren Extremitaten. 
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(inent. Den 10/8 auf der Augenpoliklinik untersucht worden, wobei fest- 
gestellt wurde, dass die Blutgefasse des Augenhintergrundes etwas diinn 
sind, sonst nichts Bemerkenswertes (Dr. Sysi). Am 13/8 wurde Patientin 
in die neuropsychiatrische Poliklinik (Lappvik-Krankenhaus) geschickt, 
wo Dr. Rénnholm nach einer Konferenz mit Prof. Fabritius folgendes Gut- 
achten abgab: »Es scheint, als wiirde es sich um irgendeine Entwicklungs- 
stérung hauptsachlich in den im Kleinhirn verlaufenden und den sich an 
diese anschliessenden Leitungsbahnen handeln. Regelrechte periphere 
Atrophien sind nicht vorhanden, stattdessen eine sehr ausgepragte Schlaff- 
heit, die jedoch bei passiven Bewegungen der Glieder plétzlich in Spastizi- 
tat umschlagt. Bemerkenswert ist auch das vollstandige Fehlen jeder 
Muskelfunktion in der Nackenmuskulatur (Hydromyelia cervicalis?). 
Keine Stauungspapillen.» 


Da in Neuburgers Fall ein ausgesprochener Hydrocephalus in- 
ternus beobachtet worden ist, ist es meiner Ansicht nach besonders 
beachtenswert, dass man auf der neuropsychiatrischen Poliklinik 
auf Grund der klinischen Symptome zu der Annahme gelangte, dass 
es sich um eine Hydromyelie in der Cervikalgegend handeln kénne. 
Ausserdem gehéren ja ausgebreitete Héhlenbildungen im zentralen 
Nervensystem zu den charakteristischen Ziigen der pathologischen 
Anatomie der CO-Vergiftung. 

Im Gegensatz zu den beiden friiher beobachteten Fallen von 
Maresch und Neuburger traf die CO-Vergiftung in meinem Fall schon 
zu Beginn der Schwangerschaft ein. Dass peristatisch bedingte 
Formen von Microcephalus zu einem so frihzeitigen Zeitpunkt der 
Schwangerschaft auftreten kénnen, geht unter anderem aus Zap- 
perts »réntgenogener foetaler Microcephalie» hervor. Je friihzeitiger 
im embryonalen Leben eine exogene Noxe einsetzt, um so starker 
ist auch ihre Auswirkung auf die Konstitution (v. Verschuer u. a.). 

Selbstverstandlich kann man es nicht als bewiesen erachten, 
dass die CO-Vergiftung der Mutter wahrend der Schwangerschaft 
unter allen Umstanden die alleinige Ursache abgegeben hatte fiir die 
beim Kinde in Erscheinung getretenen kongenitalen cerebralen 
Defekte (Microcephalus, komplette Idiotie, schlaffe Parese der 
Nackenmuskulatur, tibrigens Littlesches Syndrom); doch stimmt 
sowohl Anamnese wie klinisches Bild in meinem Falle gut iiberein 
mit allem, was von friiher her iiber die Einwirkung des Kohlen- 
monoxyds auf das zentrale Nervensystem bekannt ist. 
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Zusammenfassung. Es handelt sich um einen Fall von Micro- 
cephalus, kompletter Idiotie und Tetraplegie (Littlesches Syndrom). 
Hereditér nichts von Interesse. Im 4. Schwangerschaftsmonat 
erlitt die Mutter eine Kohlenmonoxydvergiftung, wobei sie fiir 5 
Stunden das Bewusstsein verloren hatte. Die Geburt des Kinde: 
verlief ohne etwas Bemerkenswertes, und doch wurden sofort nach 
der Geburt schwere cerebrale Erscheinungen beobachtet. Im Alte; 
von 4 Jahren weist das Kind, das weder ein Wort sprechen noch de: 
Kopf heben kann, Symptome auf, die u. a. auf Hydromyelia cervica 
lis hinweisen. 
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PREFACE 


Electrocardiograms have long been in use in clinical examina- 
tions of children and a fairly comprehensive literature has pro- 
vided a good general guide to that subject. However, this is not 
saying that regard has always been duly paid to the differences 
between children and adults and that a more thorough study 
of these differences might not be required. 

Contrary to electrocardiography, phonocardiography has not 
yet been employed very extensively in clinical work, the chief 
reason being that the methods have suffered from imperfections 
precluding the attainment of really comparable results. The 
author has attempted to improve these methods so as to make 
the recording of the phonocardiograms sufficiently free from errors 
to permit a basis of comparison between the registrations regar- 
ding the same patient on different occasions. His further object 
has been to calibrate the method so that phonocardiograms may be 
comparable even though the rendering may have been performed 
by different persons and by means of different apparatuses. The 
author wishes to express the hope that his method will lead to 
the construction of an apparatus which may be standardized for 
practical purposes. 

As a rule, no limits of normal range of variation have been 
available either in the case of electrocardiograms in children or 
of phonocardiograms. The material has, therefore, been subjected 
to a statistical study through which range of variation, error of 
means, and, consequently, random differences might be judged. 

The examination of healthy children, as well as of children 
with congenital heart defects, has taken place at the Pediatric 
Clinic of Kronprinsessan Lovisas Vardanstalt, Stockholm, (Crown 
Princess Lovisa’s Hospital). The author is particularly indebted 
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to his chief, Professor ApoLF LICHTENSTEIN, who suggested to 
him this field of research, for the attention he has been good 
enough to pay to the details of the investigation, for his invalu- 
able advice, and also for the very fine opportunities for work 
offered at the clinic. 

The material has been statistically analyzed at Statens Ras- 
biologiska Institut, Uppsala: (The State Institute for Human 
Genetics and Race Biology). The author is deeply grateful to 
Professor GUNNAR DAHLBERG, Head of that Institute, for his 
most helpful advice and guidance; and, equally, for his kindness 
in granting him opportunities of studying statistical methods 
at the Institute and for the excellent facilities so kindly afforded. 

As regards the construction of the apparatuses the author 
has had the privilege of Mr. ToRKEL SToRDAL’s assistance. The 
technical problems have required a specialized knowledge, and 
Mr. SrorDAL’s contribution to the work has, thus, been indispen- 
sable. The author cannot speak too highly of Mr. SrorpA.’s 
great knowledge and his untiring and unselfish efforts. 

The author wishes to express his warm thanks to Mr. Davip 
LinpsJ6, Chief Doctor at the elementary Schools of Stockholm, 
to Mr. Nits MALmBeErG, Chief Doctor at the Samariten Children’s 
Hospital, Stockholm, to Mr. Haratp ErnsBerG and Mr. Curr 
GYLLENSWARD, Chief Doctors at the Sachs’ Children’s Hospital, 
Stockholm, and to Mr. Cart WitHELM Hertitz, Chief Doctor at 
the pediatric clinic of Norrtull’s Hospital, Stockholm, for direct- 
ing to him patients for examinations. * * 

He also very much appreciates the kind assistance of Dr. 
Hans Sautstept, Dr. Sonte JoNSELL and Dr. GuNNAR JONSSON 
in connection with the X-ray examinations. 

The author owes a debt of gratitude to his fellow-workers at 
the hospital who have done so much to facilitate his task; to Mr. 
Exvir LANDER, Assistant at the State Institute of Human Genetics 
and Race Biology; to Miss ULLA Mopera for her indefatigable 
secretarial assistance; and, finally, he is greatly indebted to Mrs. 
Uta SunpDstrR6M-ScuOrt for her translation of the work. 

The present investigation has been made possible through 
grants generously bestowed by the Board of Karolinska Institutet. 

Since comparatively detailed particulars of cases have been 
quoted in the various chapters, no special reports of cases have 


een included. However, if further information be desired, it 
iay be obtained from the Library of Karolinska Institutet, where 
Special Reports of Cases” have been deposited in two copies. 
n some instances the registration numbers have been given in this 
00k. They correspond to numbers in the fore-mentioned copies. 


Stockholm November 1940. 
Edgar Mannheimer. 
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Survey of literature. 
Phonocardiography. 


Forty-six years ago (1894) Ernrnoven and performed 
the first phonocardiographic investigations. Two years earlier 
(1892) Frepericg had made passing references to similar experi- 
ments. Many phonocardiographic works have since been published, 
and in 1939 Ortas’ and BRAUN-MENENDEZ’ comprehensive mono- 
vraph, entitled “The Heart-sounds in Normal and Pathological 
Conditions’, appeared, in which an exhaustive account of earlier 
literature on the subject was presented. 


Methods. 

Two forms of procedure, differing in principle, have been 
employed. (1) Direct phonocardiographic methods. (2) Phono- 
cardiographic methods with electrical amplification. 

Direct methods. The vibrations of the thoracic wall act ona 
sensitive membrane, the oscillations of which are magnified by 
optical means and transmitted to a screen or passing film, e. g., 
QO. Frank (1913), Wiccers and Dean (1917), Hess (1920), 
Horz (1923), Wiacers (1934), Ortas and Braun-MENENDEZ 
(1939), Boyer, EcksTeEIn and WiGGers (1940). By this method 
some of the most extensive and important phonocardiographic 
works have been carried out, e. g., ORIAS’ and BRAUN-MENENDEZ’ 
fore-mentioned monograph. The securing of a suitable membrane 
constitutes the chief difficulty with regard to this method. OrtAs 
and BrAUN-MENENDEZ, who improved WiGGERs’ and DEAN’s me- 
thod, state: “Very thin membranes can be obtained which are 
highly elastic and very strong, and can be used for many days”. 
The authors indicate that it is far from easy to ensure perfectly 
constant properties in membranes since they must often be replaced. 


Pa] 


The direct phonocardiographic method can, therefore, scarcely by 
made use of for a statistical study of the frequency and intensity 
of the heart-sounds. Also Boyer, EcKsTEIN and WiGcGceErs (1940) 
emphasize this point. They have availed themselves of taut mem 
branes which decrease sensitivity and, consequently, diminish vib 
rations as well as disturbances. However, this apparatus is capab). 
only of recording frequencies between about 30—150 cycles per sex 

ond and the amplification will not suffice for the registration ¢ 

weaker murmurs. On the other hand, by this method some ele« 

trical disturbances and chances of error inescapable in intricat 

apparatuses are avoided. 

Methods with electrical amplification. Apart from WiIGGER 
school, and amongst them primarily OrtAs and BRAUN-MENENDE 
and their collaborators, who still adhere to the direct metho 
(see above), all scientists who have, in recent times, studie: 
phonocardiography have, as a rule, proceeded, in principle, a 
follows. The movements in the thoracic wall caused by the sound 
of the heart are registered by a microphone in which correspondin 
electrical vibrations are produced. These are transferred into ai 
amplifier and from there into an oscillograph, the vibrations o 
which are recorded on a_ passing film. Important publica 
tions based on this method are those of WILLIAMS and Dona 
(1926), TRENDELENBURG (1927), PreRACH (1931), Scuivrz (1933 
WotrertH and MArGo.ties (1933), WesBer (1935), Ducnosa 
(1935), Lausry (1938), Mc. KEE (1938), Dint and Marro.t (1939 
and Lian and Minor (1939). 

No purpose would be served by an account and descrip 
tion of all the apparatuses constructed in this field since th 
days of ErnrHoven. It goes without saying that the gradua 
progress of electro-technique has been duly turned to account 
Only a few observations on modern technical appliances will he 
be noted. 

Microphone. In selecting a microphone, crystal microphone: 
which are in this case particularly suitable, e. g. Sacks and Mar 
Quis (1935), LockHart (1938), have in the past few years, toa 
ever larger extent, been substituted for other types of micr 
phones e. g. the carbon microphone, ErnrHoven and 
(1894), the electro-magnetic microphones, WILLIAMS (1921 
Ducuosat (1935), and the condenser microphone, TRENDELEN 
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3uRG (1927), Scuiirz (1933). Crystal microphones produce 
‘omparatively high voltages even when actuated by faint sounds 
ind, in addition, possess the great advantage of being fairly insen- 
sitive to external sound disturbances. 

Amplifier. The sensitivity of the human ear to low tones being 
oroportionately much less developed than to tones a little higher 
up the scale, we perceive, in listening in the stethoscope to the 
heart-sounds, chiefly »the overtones» while the lower vibrations, 
of a frequency of 50 per second and less, are hardly distinguishable. 
TRENDELENBURG (1927), WeEBER (1935) and Lian and WELTI 
(1938), in their amplifier constructions, took this fact into con- 
sideration, excluding with filters nearly all the lowest vibra- 
tions belonging to the sound phenomena of the heart. By means 
of a switch WEBER varies the frequency rate of his amplifier. In 
one position “correct amplitudes” (“Amplitudengetreue’’) are 
obtained (i. e. the lower vibrations are registered). In another 
position only the somewhat higher frequencies are recorded. In 
the latter case the result is ‘‘aural amplification” (“Ohrahnliche Ver- 
stirkung”). However, objections may be raised against an arbi- 
trary filtration of the low frequencies because of the fact that 
phonocardiography is thereby deprived of one of its chief advant- 
ages, i. e. the power to register sound phenomena imperceptible 
to the ear. Ortas and Braun-MENENDEZ have realized this. 
They write as follows: “From a scientific point of view, however, 
it is preferable to use devices which reproduce the phenomena with 
the highest possible fidelity and not to modify them in order to 
obtain representations which, though conforming better with 
what our senses perceive, are not, however, a true representation 
of the facts”’. 

Thus, in order to make possible a minute analysis of the heart- 
sounds the registration of all vibrations is necessery. Since the 
low frequencies, on account of their comparatively great inten- 
sity, need less amplification than the higher ones, this purpose 
cannot be effected without a separate study of the low and high 
frequencies respectively. As early as in 1921 WILLIAMS conceived 
the necessity of dividing the heart sounds into different frequency 
ranges by the introduction of filters. Filters in actual use have 
thence been of two types, electrical and acoustic. The electrical 
ones are generally of high pass or low pass type respectively, i. e. 


10 


filters composed of coils and condensers. High pass filters let 
through the high tones, blocking the low ones, while low pass 
filters have the opposite effect. These filters are used in appara- 
tuses constructed by WILLIAMS (1921), FREDERICK and Dopcer 
(1924), GAMBLE and REPLOGLE (1924), GAMBLE (1924), WILLIAMS 
and Dopce (1926), Preracn (1931), Bass, Monp, MEssELOFF 
and OPPENHEIMER (1933). Acoustic filters consisting of bells 
of different shapes in which the microphone is placed have been 
employed by Brerrinc, Bone and Lockuarr (1935) and by 
LocxkHarrt (1938). 

The new phonocardiographs, for clinical use marketed in recent 
years, especially those from the U. 8. A., have been equipped with 
filters of different kinds (e. g., Stethocardiette. Sanborne Co. Cam- 
bridge. Mass. U. 8. A.; The Endocardiograph. Milwaukee. Wis- 
consin. U.S. A.; The Cambridge Stethograph. Cambridge Instr. Co. 
New York). 

Thanks to these apparatuses with filters and amplifiers a fre- 
quency characterization of the sound phenomena of the heart has 
to some extent been accomplished (see page 28). PreRACH, 
particularly, has experimented with a great number of high pass 
and low pass filters and, in addition, an adjustable resonator, and 
has in this way analyzed the frequencies of the sound phe- 
nomena in question. However, the measuring of the frequency 
of sounds reveals only their position in the tonal scale, and as far 
as has been ascertainable apparatuses for determining the am- 
plitude of these sound phenomena are unavailable. V1ER- 
ORDT as early as in 1885 constructed an apparatus for the 
measuring of the intensity of heart-sounds. Vierorpr determined 
the strength of sound by listening to the fall of metal balls on a 
metal plate. The sound was reduced to auricular threshold value 
by the means of rubber stops. The same stops were afterward: 
used in listening to the heart-sounds. Though crude it consti- 
tuted at that time a praiseworthy attempt at eliminating sub- 
jectivity, thus rendering calculations as objective as possible wit! 
the resources at hand. 

Simultaneous registration. The necessity of simultaneous reg- 
istration of phonocardiograms and electrocardiograms has lon; 
been stressed, e. g., Lewis (1912), Ducnosat (1929). 
this way the different sounds and murmurs could be examine: 
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i: relation to their position in the different phases of cardiac 
WEBER (1935), Or1As and BRAUN-MENENDEz (1939) and 
OYER, EcksTEIN and WicGERs (1940) point out that still more 
r:liable data on cardiac activity are obtained if registration of the 
\enous pulse occurs simultaneously with the phonocardiogram. 
(rtaAs and Braun-MENENDEz consider that “the phlebogram is 
tae tracing which best portrays the different phases of cardiac 
activity” (see page 22). It may, however, be emphasized here that 
registration of the venous pulse is, from a technical point of view, 
a rather complicated matter and, in addition, far from being in 
such general use as electrocardiography. Furthermore, it is gener- 
ally accepted that information obtained by means of electrocar- 
diograms, is satisfactory enough to warrant the choice of this 
method of investigation, which, moreover, is at disposal in most 
clinics, e. g., WOLFERTH and MARGOLIES (1933) and DucHosAL 
(1935). 

Descriptions of phonocardiographic apparatuses for demonstra- 
tion purposes are available. GAMBLE and REPLOGLE (1924) and 
Extmquist (1931) have employed a central amplifier with an 
arbitrary number of microphones connected to it, GAMBLE and 
others have used a loud speaker system, and finally Lian (1936) 
and HENRIQUES (1937) have demonstrated heart-sounds and mur- 
murs by means of gramophone recording. LIAN and Minot 
(1939) have constructed apparatuses for demonstration purposes. 
A loudspeaker system (telestethophone), has been made use of, 
as well as a fluorescent screen (electrofluoroscope). 


Sound phenomena of the heart. 


In the survey of results hitherto achieved by modern phono- 
cardiographic methods, special regard has been taken to advan- 
tages from a practical clinical point of view. The survey which 
is of a generally informative nature has no claim to comprehen- 
siveness. 

The first heart-sound. The problem of the original cause of the 
first heart-sound has long been the subject of discussion but 
is not definitely solved. Within the limits of a brief survey a 
summary of later investigations on this subject will be given. 
For further references see TIGERSTEDT (1921), Scuiirz (1931) 
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and Ortas and Braun-MENENDEz (1939), where a comprehensiv: 
historical survey is available. 

It is agreed that the first heart-sound is caused by an inter 
play of different factors. These different components are as follow: 

The muscular component. Various experiment: 
inquiries have proved that muscle contraction can produce lo\ 
frequency sounds, of a type that forms the main part of the firs 
heart-sound, e. g., DocieL and Lupwie (1868), (1933 
EcksTEIN (1937). GEIGEL (1895) declared that the first heart 
sound is caused by the tension of the muscle fibres during th 
isometric contraction phase. Hess (1920) is of the same opinio1 

Valvular component. Fogetson (1931) and Doc 
(1933) in their experimental works have succeeded in showin 
that, if the musculature is brought out of order, the closure of t] 
auriculo-ventricular valves will produce a first heart-sound. 

Vascular component. WiceGers and DEAN (1917 
Hess (1920) and Scniirz (1933) point out that the last part of t! 
first heart-sound coincides with the ejection phase and tha 
sound phenomena arise from the outflow of the blood into t} 
arteries. LAURELL (1934, 1938) has emphasized that the bloo: 
flow in the coronary vessels plays a part in this connection. 

Auricular component. Low frequency vibration 
evident before the chief components of the first sound, hav 
proved to be of auricular origin, e. g., Hess (1920), BRAMWE! 
(1935), Ortas and Braun-MENENDEz (1939). This auricula’ 
component of the first heart-sound should be distinguished fro: ) 
the auricular sound which occurs earlier, i. e. before the summ 
of the R wave in the electrocardiogram. 

By simultaneous registration of phonocardiogram and venoi 
pulse Ortas and Braun-MENENDEZ could prove that the fir 
heart-sound can be divided inte two parts, differing as to tim: . 
The first arises simultaneously with the isometric contractic 
phase of the heart, the latter in connection with its ejectory phas 
Carrio and Ortas (1937) after a more careful analysis of record: 
curves felt justified in dividing the first heart-sound into fo: 
parts. The first part should consist of low frequency vibratio: 
of auricular origin. The second part, the vibrations of which a 
of higher frequency and greater amplitude, should belong to t! 
isometric contraction phase. The third component should initia 


i 1e ejection phase and, finally, the fourth one should conclude it. 
| 1 examining the different curves, on which CaERIo’s and OrtAs’ 
civision of the first heart-sound into four different components is 
i ased, the following should be kept in mind. It has long been known 
‘iat the sounds of the heart are not pure sounds in the physical 
sonse, but mixtures of tones, overtones and irregular vibrations 
c offering in frequency and intensity. For this reason the aspect of 
tae heart-sounds varies most considerably when their highest and 
lowest components are reproduced. To judge from the cur- 
ves in the works of CareRio and Ortas and OriAs and 
PRAUN-MENENDEZ their apparatus shows marked sensitivity to 
vibrations with a frequency of 50 cycles per second, which may 
depend on the resonance of the membranes used by the authors. 
Because of this the authors chance upon four 50-period vibrations, 
corresponding to the first heart-sound. From this they infer, 
rashly no doubt, that each one of those four periods corresponds to 
their fore-mentioned aetiological component. Had they, however, 
reproduced the remaining frequency ranges, within which the 
first heart-sound extends, their curves would have looked quite 
different. For instance, had their apparatus let through principally 
the overtones of the heart-sounds of 200 cycles per second, 16 
vibrations would have been registered, which would have been no 
more representative of the different phases of cardiac activity, 
than the four periods mentioned above. Boyer, EcKsTern and 
Wiacers (1940) criticize Ortas’ and BRaAuN-MENENDEZ’ reading 
of their curves and point out that the first heart-sound consists 
of irregular vibrations varying greatly from case to case. 

BATTAERD (1915), WiaccErs and DEAN (1917) and Hess (1920), 
on account of the aspect of the curves, have divided the first 
heart-sound into three phases, introductory vibrations, main 
vibrations and final vibrations. WiGcGERS and DEAN point out 
that the first phase is timed before ventricular pressure begins and 
that it probably consists of auricular components. The second 
part occurs in the course of the increase of pressure, and the third 
one in the ejection stage. 

The registration of the first heart-sound may give information 
regarding frequency. Further, simultaneous registration by other 
methods (electrocardiograms, venous pulse) may elucidate the 
connection as to time of the heart-sound with different phases 
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of cardiac activity. On the other hand, it would hardly prov 
possible to estimate from the curves obtained all the aetiologica 
components here in question. The definite solution of this im 
portant problem can only be achieved through experiment 
aiming at each component by itself. 

Oras and Braun-MENENDEZ lay stress on the varyin 
results reached by different authors in the matter of norm: 
values of the frequency and duration of the first hear 
sound. They suggest that “only those values obtained by the us 
of methods of similar efficiency are comparable’. The explanatio 
of this difference in opinion is probably due to the fore-mentione 
fact, viz. that the apparatuses employed have registered but 
part, not the whole, of the frequency range (or, maybe, frequen: 
ranges) within which the sound phenomena of the heart exten 

Frequency. TRENDELENBURG (1927)! who examined the frequen 
range of the heart-sounds by mathematical methods with the he! 
of analyses according to Fourier, states that the curves of the hear 
sounds in normal subjects show higher frequencies than about 1 
cycles per second only to a comparatively slight degree. Oth: 
authors confirm that the first heart-sound has mostly a very lo 
frequency. E1ntHOVEN (1907") 39—88 cycles per second, WILLIA) 
and (1926) 50—150 cycles per second, WiGGERS (1934) 
38—156 cycles per second, Secura (1936) 30—55 cycles pe: 
second. 

Duration. Also as regards duration opinions differ to some e: 
tent. Generally the total duration of the first heart-sound is fixe 
at about 0.10 second, e. g., EINTHOVEN (1907), Horz (1923), Scuiy 
(1933), WiccErs (1934), Ortas (1939), the limits varying fro: 
0.05 up to 0.17 second. 

Simultaneous registration with electrocardiogram shows that t! 
first heart-sound never begins before the Q wave, an importa! 
finding from a practical point of view. According to statements | 
different authors the first heart-sound appears 0.01—0.04 seco 
after Q and asa rule 0.01 second after the beginning of R, e. g., WI 
GERS and Dean (1917), Lewis (1925), DucHosat (1929), Scui” 
(1933), Cazrio and Ortas (1937). Consequently all vibrations 


! Trendelenburg (1927): »die Klangbilder der Herzténe der Herz- und Gefi 
gesunden Versuchspersonen weissen héhere Frequenzen als etwa 100 Hertz 1 
in verhiltnissmassig geringem Masse auf¢. 
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ie phonocardiogram which precede the QRS complex in the 
tlectrocardiogram are to be considered as of non-ventricular 

rigin, e. g., SCHWARZSCHILD and FELTENSTEIN (1935) and others. 

Amplitude. Amplitudes given by earlier authors depend on 

iethods used. Consequently the figures obtained cannot be 
compared and their relation to the real values are at present 
_nknown. However, according to and WoLFEeRTH 
(1935) the amplitude of the first heart-sound would tend to in- 
crease in cases of tachycardia, hypertension and thyrotoxicosis, 
while decreasing in bradycardia and myocarditis. Decrease of 
amplitude of the first heart-sound in myocarditis and myocardial 
infarction has also been confirmed by Parsonnet and HyMAN 
(1931), DucHosaL and ScicLounorr (1932), Prrie (1937). Lav- 
RELL (1934) points out that the first heart-sound is weakened in 
cases of myocarditis, mitral regurgitation and aorta valve disease, 
and also that increased heart activity may cause an intensified 
first sound. EcKsTEIN (1937) declares that the degree of amplitude 
varies, chiefly, according to changes of pressure in the ventricle. 
FoGELson (1933) denies the existence of any parallelism between 
weakness in the functioning of the myocardium and the strength 
of the first sound. 

The second heart-sound. The origin of the second heart-sound 
has long been attributed to the closure of the semilunar valves, 
e.g., BourLLaup (1835). Later experiments have verified this 
observation, e. g., ScnUtTz (1933) among others. 

The frequency of the second heart-sound should, a priori, be 
presumed to lie higher than that of the first sound, since in aus- 
cultation it discloses in most cases a lighter tone colour. 
TRENDELENBURG (1927) has given frequency values of the second 
sound which lie somewhat higher than those of the first. However, 
strangely enough, several authors, e. g., WiGGERs (1934), Or1As and 
BrauN-MENENDEZ (1939) give practically similar data regard- 
ing frequency of the second as well as of the first heart-sound. 
Probably, the explanation lies in the contention, repeatedly 
put forward earlier, that the entire frequency range (i. e. including 
fundamental frequencies as well as their overtones) has only been 
incompletely registered, owing to the methods employed by these 
authors. Expressed in figures the frequency of the second heart- 
sound is according to Hess (1920) 58—125 cycles per second 
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Wiacers (1934) 50 cycles per second and Ortas and Braun- 
MENENDEZ (1939) 25—28 cycles per second. Duration of the sec 
ond heart-sound is shorter than that of the first one. e. g., 
E1ntTHOVEN (1907") 0.05 second, Lewis (1913) 0.04—0.09 secon: 
and WicGeEerRs and (1917) 0.015—0.06 second. 

Simultaneous registration with electrocardiogram. The secon 
heart-sound begins just before or just after the end of the T wave 
ErntTHOVEN (1907") 0.02 second after the end of T, Lewis (1913 
from 0.03 second before to 0.03 second after the end of T, Ducn 
SAL (1929) 0.01—0.05 second after the end of T. According t 
SCHWARZSCHILD and FELTENSTEIN (1935), the beginning of th 
second sound coincides with the second half of the descending lin 
of the T wave. 

It appears to be a fact that the second heart-sound conclude 
the systole of the heart. This has been experimentally proved b 
among others v. Wyss (1910), WiccerRs and Drawn (1917) an 
CaERIO and Ortas (1937) by means of simultaneous registration « 
the ventricular pressure curve and the phonocardiogram. This | 
of certain practical significance, since a careful measuring of t} 
duration of the systole should refer to the distance between th 
first and second heart-sounds and not, as is generally the cas 
to the distance between Q and T in the electrocardiogram, pr 
vided they do not coincide. Indubitably Ortas and Braun 
MENENDEZ, however, cannot be entirely acquitted of exaggeratio 
when they profess that “it is absolutely unjustifiable to use th 
elctrocardiogram for determining the duration of ventricul: 
systole”. 

The third heart-sound. From a practical point of view, the mo: 
valuable result arrived at by phonocardiography is, perhaps, du: 
to the registration of the third and fourth heart-sounds und 
physiological and, more particularly, under pathological con 
tions. The credit of having first described the third heart-soui 
(1907) belongs, independently of one another, to Grsson, Hirsc 
FELDER and ErnrHoven. Earlier, (1905), OBRastzow in his st 
dies of gallop rhythms has assumed, more in passing, the ex! 
tence of a third heart-sound. He perceives the extra sound 
gallop rhythm as the pathological variant of a faint diasto 
sound, present in normal conditions. 
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The existence of a third heart-sound having been confirmed 

keen discussion ensued regarding its cause. E1nrHoveNn (1907") 
scribed it to vibrations arising from the closure of the semi- 
unar valves. Others have maintained that the vibrations 
rom the movements of the auriculo-ventricular valves produce 
he third sound. Gipson (1907) and HirscHreLpER (1907) state 
hat these vibrations originate in the closure of the auriculo- 

entricular valves. THAYER (1909), von Wyss (1910) and Frey 
1926), on the other hand, insist that the third heart-sound arises 
rom the opening of the auriculo-ventricular valves. However, 

can hardly any longer be doubted that Oum (1913, see Oum 
(925), and later Or1As and BRauN-MENENDEz (1939, experiments 
performed in 1934) have determined the aetiology of the third 
heart-sound by means of simultaneous registration of the venous 
pulse and the phonocardiogram. It was proved that it coincides 
constantly with the descending line of the v wave in the phlebo- 
gram, 1. e. with “the phase of rapid ventricular filling’ (see Fig. 1). 
Thus, agreement has gradually been reached that the third heart- 
sound is a result of the vibrations in the ventricular walls caused by the 
rapid inrush of blood from the auricles, e. g. Frey (1926), Leon- 
HARDT (1932), Scuivrz (1933), Weber (1935), LEBLANC (1938). 

Boyer, EckstTEIn and WicceErs (1940) throw doubt upon the 
cardiac aetiology of the third sound and consider it not at all un- 
likely that this may appear in the thoracic wall. They hardly ad- 
vance any tenable grounds for this supposition but state that the 
third heart-sound has not been registered at experimental in- 
vestigations on animals. 

Contrary to the first and second heart-sounds, the third sound 
cannot always be perceived in auscultation. This is due to its 
low frequency and relative faintness. It is best noticed at apex 
with the patient recumbent on his left side. According to THAYER 
(1909) the third heart-sound is most frequent in children and 
young people. It was perceived in 84 per cent of ninety persons 
between 10—20, while the corresponding figure for a group, aged 
20—40, was about 45 per cent. Almost identical data are given 
by Osrastzow (1905), BripamMan (1915), SrernperG (1925), 
LEONARDT (1932). Horz (1923) succeeded in registering the third 
heart-sound in three of thirty-five infants. Secura (1936), 
however, states that the third sound is non-existent in the very 
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young. Among one hundred children, from newborns to 2-year- 


olds, it was not registered in any single case. 

Frequency. The third heart-sound has very low pitch. State- 
ments of frequencies vary from 25—50 cycles per second, e. g., Ernt- 
HOVEN (1907), BripGMAN (1914), DucHosat (1935). Duration is 
stated as varying from 0.02—0.14 second, e. g., EINTHOVEN 0.02. 
0.03 second, CagERIO and Ortas (1937) 0.09—0.14 second 
BrauNn-MENENDEZ and OrtAs (1934) 0.07—0.10 second. 

According to literature the interval between the second an 
the third sound is never considered to be below 0.11 second 
Limits given by Ducnosat (1935) are 0.11—0.18 second, ar 
average of 0.12 second. 

Amplitude. As mentioned above the third heart-sound i 
due to collision of inrushing blood with the ventricular walls 
Consequently, it is greatly influenced by the difference of pressur 
between the auricles and the ventricles. At dilatation of th: 
ventricles the amplitude of the third heart-sound is often en 
larged. This occurs, inter alia, at myocarditis, e. g., THAYER (1909) 
(Cp. third sound gallop, page 20). 

The auricular sound. (The fourth heart-sound.) It has lon; 
been known that auricular contractions cause sound phenomena 
This conclusion was reached as far back as one hundred years ag: 
(1840). (Vine: “The Tenth Conclusion of the report of the Lon 
don Committee”.)! Later experimental inquiries have confirme: 
this contention, e. g., HiiRTHLE (1895), FoaELson (1931), Bram 
WELL (1935). The aetiology of the auricular sound appears 
however, to be fairly complicated. While Kaun (1910) an 
FoGEeLson (1931) suggest that it arises on account of the infloy 
of blood from the auricles into the ventricles, HENDERSON an 
JounsoNn (1912) consider that the sound in question originate 
from the closure of the auriculo-ventricular valves, statin: 
that blood does not necessarily enter into the ventricles durin: 
auricular systolé. As in the case of the first heart-soun 
Ortas and Braun-MENENDEZz have again attempted a furthe 
splitting of the auricular sound into three phases, each with it 
own aetiological component. The first part of vibrations shoul 
be caused by the contractions of the auricle itself. The second on 
should arise in the ventricles through the inflow of the blood i 


1 OrtAS and Braun-MEeNgENDEz (1939), ch. XI, page 108 (Oxford Medic 
Publications). 
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uricular systole, while the third one should originate in the clo- 
ure of the auriculo-ventricular valves. The last two phases should 
ontribute to the formation of the first heart-sound (see page 12). 
‘or reasons mentioned earlier (see page 13) doubt may be enter- 
ined as to the possibility of relying solely on a phonocardio- 
raphic method for explaining the various aetiological components, 
‘hich may enter into the problem. 

The auricular sound can be registered to a large percentage by 
means of phonocardiographic examinations of normal cases. 
(aERIO and Ortas (1937) could establish its existence in not less 
ihan 85 per cent of a number of medical students. BripgMANn 
(1914) gives the figure 69 per cent. In cases of complete auriculo- 
ventricular block the auricular sounds can be registered soon 
after the P waves in the electrocardiogram, e. g., LEw1s (1925), 
Lian, and WE (1938). 

The vibrations of the auricular sound set in during pre- 
systole, just before the beginning of the first heart-sound. 
Ortas and Braun-MENENDEZz state that in their records the 
auricular sound begins 0.043 second after the summit of 
the P wave. If the duration of P is taken at 0.10 second this 
would imply approximately 0.09 second after the beginning of 
the P wave. 

Frequency. Frequency is very low. OrtAs and Braun- 
MENENDEZ fix it at 29 cycles per second, i. e. less than that of the 
other heart-sounds. Ducuosat (1935) calculates the frequency 
to 20—140 cycles per second. 

Amplitude varies considerably under physiological as_ well 
as pathological conditions. Its strength increases in several heart 
diseases, principally those connected with enlargement of auricles, 
for instance mitral stenosis. In cases of auricular fibrillation the 
auricular sound disappears. 

Gallop rhythms. The phonocardiographic registration of the two 
diastolic heart-sounds, the third heart-sound and the auricular 
sound has contributed substantially to the possibility of obtaining 
a close analysis of the nature of the different gallop rhythms. 

Poratn (1900), who studied gallop rhythm by means of aus- 
cultation, has given the following definition of the term: “The 
third heart-sound is caused by the addition of a third beat to the 
two normal ones which differs from the others by being neither 
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a murmur nor a friction rub but a tap, interpoiated in between the 
normal sounds in one interval or another’. Thus, gallop rhythm 
implies that, apart from the first and second heart-sounds, ther 
exists an “extra” sound (often called gallop sound) of such strengt| 
and frequency as to make it audible. It has, however, earlier bee: 
proved that the gallop rhythm is far from uniform and that i 
occasionally appears under physiological conditions. From a di 
agnostic point of view the gallop rhythm has, however, its greates 
value as a symptom of various pathological conditions in the heart 

Phonocardiographic works are very numerous in this particula 
field. Thus, THAayeR (1909), Pezzt (19:4), DucnosaL (1932 
1935), WoLrertH and Marcouies (1933), Barrro, Braun 
MENENDEZ and OrtAs (1934), and HEERSWYNGHEL 
(1935), (1935), Lauspry (1938), among others, hay; 
analyzed the gallop rhythms in different ways, each one contribut 
ing greatly to the knowledge of their physiology and clinic. 

DucuosaL, in his studies of the gallop rhythm, has employe: 
simultaneous registration with electrocardiograms. As the “extr 
sound”, or gallop sound, appears during the diastolic interval! 
Ortas and Braun-MENENDEZ do not consider this procedur 
satisfactory, the electrocardiogram giving but scant data regardin 
cardiac activity during diastole. In their opinion simultaneou 
venous pulse registration is the only appropriate method. 

It is nowadays agreed that there are three different kinds « 
gallop rhythms. 

Rapid filling gallop (Third sound gallop, Galo, 
protodiastolique). The intensity of the third heart-sound ha 
increased so as to make the sound audible. As mentioned aboy 
the third heart-sound occurs about 0.11 second after the beginnin 
of the second sound, corresponding to the descending line of th 
v wave in the phlebogram. 

Presystolice gallop (Auricular sound gallop, Galo 
praesystolique). The gallop sound occurs in presystole after the 
wave in the electrocardiogram, corresponding to the a wave in th 
phlebogram. 

Summation gallop (Galop de sommation). In certa! 


1 «Triple bruit du coeur constitué par addition aux deux temps normat 
dun troisiéme temps, ¢tranger & ceux-ci qui n’est ni un souffle ni un frotteme: 
mais un bruit frappé, interposé entre les bruits normaux dans lun ou l'autre s 


lence». 
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‘onditions, particularly in tachycardia, and in the event of 
wrolonged P—Q interval in the electrocardiogram, the third heart 
ound and the auricular sound are pressed closer together, occasio- 
wally coinciding. 

The summation gallop has been described first by WoLreRtTH 
ind MARGOLIEs (1933) and later by DucHosat (1935) and LAuBRY 
1938) and others. LAuBRY assigns summation gallop to galop 
wrotodiastolique, this group being divided into two sub-sections, 
viz. premiére varieté and deuxiéme varieté, the last-mentioned 
identical with summation gallop. 

Regarding the clinic of these gallop rhythms the following 
should be mentioned. 

Third sound gallop is not too rare an occurrence under 
physiological conditions. However, it appears more often in con- 
nection with myocarditis, complete heart-block and auricular 
fibrillation. 

Auricular sound gallop is practically always a pathological 
phenomenon. It occurs in diseases due to auricular enlargement 
as e. g., mitral stenosis and other diseases with congestive heart 
failure. DucuosaL (1931) emphasizes the importance in these 
cases of the interval between P in the electrocardiogram and the 
auricular sound. If this interval is less than 0.05 second it is 
considered an unfavourable sign from a prognostic point of view. 
If the interval exceeds 0.05 second cardiac decompensation is 
usuaily less pronounced and the prospects of healing more propi- 
tious. 

The summation gallop, according to Barrro, OrtAs and 
BRAUN-MENENDEZz (1934) is the most frequent of the three gallop 
rhythms (13 cases of 22). Ducnosar (1935), on the other hand, de- 
clares the auricular gallop to be the most frequent (112 cases of 
auricular gallop, 33 of third sound gallop and 27 of summation 
gallop). 

From a differential diagnostic point of view, there exist two 
phonocardiographic phenomena which may easily be confused 
with the gallop rhythms. The one is the splitting or duplication of 
the first or second heart-sounds respectively. The other consists 
of the extra sound, by many authors, e. g., MARGOLIES and WoL- 
FERTH (1931), LAuBRyY (1938) called “the opening snap of the mitral 
valve”’ (“claquement d’ouverture de la mitrale’’) which sets in soon 


splitting of 
' second sound 


opening snap of the 
presystolic mitral valve 
third sound gallop 
Fig. 1. Schematic picture of the heart-sounds, the gallop sounds 
and venous pulse. 


According to Cossio and Orias (1935). 


The second component of the split second sound coincides with the ascendin 

line of the v wave. The opening snap of the mitral valve is simultaneot 

with the summit of the v wave and the third sound occurs in the descendin 

line of the v wave. I = first sound. IL = second sound. III = third soun 
IV -- auricular sound. 


after the second heart-sound in many cases of mitral stenosis 
The duplicated second heart-sound, as well as “the opening snap’ 
are sometimes confused with the third heart-sound, on account 0 
their position in the phonocardiogram. Most often the third heart 
sound can, however, be identified because, contrary to the tw 
fore-mentioned phenomena, it does not occur earlier than 0.1 
second after the beginning of the second heart-sound (DucHosal 
1934). Simultaneous registration of phonocardiogram and venou 
pulse appears, however, to be the most reliable method of dis 
tinguishing the three sound phenomena from one another, e. ¢., 
Cossto and Ortas (1935), Cossto and Braun-Meninpez (1935 
It is thereby ascertained that the duplication of the second heart 
sound occurs in the ascending line of the v wave in the phleb 
gram, the “opening snap” at the summit of the v wave, an 
finally, the third heart-sound in the descending line of the v wav 
Fig. 1, taken from the work of Cossto and Ortas (1935) show 
this schematically. 

Murmurs. From the above survey of the prevalence, aetiolog 
and physical properties of the four heart-sounds it can be see 
that almost all authors who have devoted themselves to the stud 
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f phonocardiography have dealt more or less thoroughly with 
he heart-sounds and their significance in diagnosing heart di- 
eases. It is therefore rather strange to find that the murmurs, 
he diagnostic importance of which is well known, have not, in 
‘+honocardiographic literature, formed the subject of discussion 

) any proper extent. 

Ortas and BRauN-MENENDEz point out this fact blaming imper- 
‘ctions in phonocardiographic methods, which in spite of all 
improvements still exist. They write, inter alia “The problem 
of the recording of murmurs may be likened to an equation with 
several terms as yet unknown some of which refer to the technique 
of recording and others to the murmurs themselves. The purpose 
of this chapter is to contribute some data we have obtained on the 
nature and principal characteristics of murmurs which may 
perhaps help to make possible some day the faithful recording of 
them under all conditions and to indicate in passing, the many 
gaps yet to be filled in our knowledge of murmurs.” 

The origin of murmurs has for very long been under debate. 
In 1855 T. H. Weser published his results of experiments 
in this field. His conclusions which have formed the basis 
of subsequent investigations may be summarized as follows: 
Murmurs perceived when a fluid passes through a tube are due 
to vibrations in the tubal walls. The generation of murmurs 
grows if the tube is suddenly stenosed or dilated, if the walls 
are easily deformed, or if the velocity of the fluid increases. 
Furthermore, he was able to prove that dilution of blood 
favours the origination of murmurs. Sautt (1913) contends that 
increased velocity of the blood-flow and stenosis or expansion 


of the vascular tissue are the two most important aetiological facts 
to be taken into account. 
Bonpt who, in 1936, published a comprehensive work on the 


origination of murmurs distinguished between several different 
kinds of murmurs, the most important of which are as follows: 

Collision murmurs (Anprallgeriiusche), The blood 
hits a membrane which is thereby caused to vibrate. 

Murmurs produced by interrupting tend- 
ons (Fadengeriusche). Tendinous structures, chordae tendinae, 
may produce eddies in the blood-flow, perceived as murmurs 
by the ear. 
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Murmurs “by free flow” (Freistrahlgeriusche). Thi 
murmur may appear even at slight pressure variations betwee) 
different parts of the heart or a minor increase of the velocity o 
the blood-flow. 

Bonnpt (1936) states that too much significance has been at 
tached earlier to increase of the velocity of circulation as a caus 
of murmurs. He proves that local pressure variations are of mo) 
importance in this respect. 

The chief value of these and similar investigations lies 
their supplying a clue to the cause of so-called functional . 
accidental murmurs. Neither stenosed nor dilated orifices a 
necessary prerequisites for the appearance of murmurs as thi 
may arise, e. g., simply through a moderate difference in pressu 
between auricle and ventricle, a difference occurring also und 
normal conditions. 

The fore-mentioned theoretical investigations, regarding 
causes of murmurs and the origination of sounds generally duri 
vardiae activity, form a very valuable scientific asset. Inquiri 
of this type are essential for a detailed analysis of the deviatio: 
found in pathological subjects compared with normals, as well 
for the clinical identification of the cases. Below, a brief surv: 
will be given of clinical signs of murmurs, their classification a1 
diagnostic importance. With regard to my own inquiries, speci 
stress has been laid on the description of systolic murmurs 
congenital cardiac disease. 

The survey is founded on data obtained from some mode 
text-books on cardiology, such as PFAUNDLER and SCHLOSSMA\ 
(1935), BRENNEMANS Pediatrics (1937), Wire: Heart Disea 
(1937), Levine: Clinical Heart Disease (1937) and Lewis: Clinic 
Heart Disease (1937). 

Wuite (1937) has given an exhaustive account of murmu 
He classifies them as systolic, diastolic and continuous murmui 


The clinical significance of systolic murmurs has always been 
matter of contention. Formerly more than nowadays, they wel 
no doubt, to a large extent looked upon as symptoms of organ 
heart disease. LEVINE (1937) points out that experiences from t! 
World War, 1914—1918, contributed to a change of opinion in th: 
respect. It was found that many soldiers with systolic murmu 
could perform their military duties without inconvenience. 
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Thus, it is generally accepted that only part of the systolic 
nurmurs have an organic base. LEVINE (1937) states that “systolic 
nurmurs cannot be entirely disregarded, nor do they always mean 
ieart disease”. Especially in the examination of children, faint, 
hort, systolic murmurs, mostly localized to the base of the heart, 
an very often be heard, e. g., GIBSON (1937), STOLTE (1935), LEVINE 
1937), ete.,. Unfortunately, for evident reasons, it is not always 
sossible to determine in an individual case whether the murmur 
n question is organically conditioned or not, but as regards fune- 
tional or accidental murmurs the following characteristics are 
recognized, 

GIBSON (1937) gives the following description of the functional 
murmurs. They are most often heard at the base to the left of 
sternum, or, though not as often, in the third intercostal space to 
the left of sternum. They are faint and short and, as a rule, trans- 
mitted to not too big an area. They are most easily perceptible in 
a recumbent posture, being weakened or disappearing in a seden- 
tary or erect position. Unlike organic murmurs, they mostly 
grow faint, even after exertion. Furthermore, they are distinguished 
by variability in other respects; hence the name of accidental 
murmurs. They are heard at one examination and are gone at 
the next. They often disappear with age. De Murrtas’ (1936) 
investigations are of interest, disclosing as they do, the weakening 
of accidental murmurs and the strengthening of organic ones after 
adrenaline injection. Similar results have been arrived at by 
MALINER and OKIN (1937) after injection with epinephrine. In 
the opinion of PLEscH (1925) accidental murmurs are caused by 
increased velocity of blood-flow, e. g., in fevers, morbus Basedow 
and other conditions marked most often by high pulse frequency. 

Most authors point out the prevalence of transitions between 
so-called functional murmurs and murmurs in organic heart 
diseases. The numerous illnesses which, at some period or other 
in life, primarily or secondarily, affect the heart (e. g., anemias, 
hyperthyroidism, scarlet fever and other infectious diseases) do not 
as a rule produce any other pathological-anatomical changes than, 
for example, a slight dilatation, which at post-mortem may not 
even be traceable but, nevertheless, causes faint systolic murmurs. 
Several writers, Wuire (1937), Lewis (1937), Levine (1937), 
GIBSON (1937), etc., are agreed that even murmurs connected with 
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post-myocarditis and anemia should as well as others be counted 
as functional. Warsure (1931), in fact, goes as far as to war 
against diagnosis of mitral insufficiency based exclusively upo: 
auscultatory finds. He states that “the combination of a systoli 
murmur at apex, an accentuated second pulmonary sound, an 
a slight dilatation of the left ventricle does not make possible 
differential diagnosis between mitral insufficiency and myoca1 
ditis’’. 

In passing, it is of interest to note in this connection that i 
Nomenclature, New York 1939, the use of the terms “accidental 
and “functional” murmurs is not recommended. In their place th 
term “unexplained” murmurs is preferably employed owing t 
the fact that the true character of murmurs is as yet unknow) 

Even though systolic murmurs possess great significance fi 


diagnosis of various heart diseases, it may, however, be inferr 
from the above that different aetiological components form t! 
basis of them and that it is in many cases difficult to dete 
mine whether a systolic murmur is functional or connected wit 
some organic disturbance. 

In organic heart diseases the systolic murmurs are chief! 
characterized by two factors, their intensity and their localizatio 
to fixed places in the thoracic wall. Gipson (1937) writes as follow 
“If a murmur is sufficiently loud and constant to indicate ii 
organic nature ...’’ LEvINE (1937) goes as far as to classify t! 
systolic murmurs in six groups, according to degree of intensit 
namely, “very slight’’, “slight”, “moderate”, “loud’’, “ver 
loud”’, and “loudest possible”. He declares that, in an examinati 
of more than 1 000 normals, grade 1 (“very slight”’) was freque1 
grade 2 less frequent, and grades 3—6 extremely rare. SHAPIR® 
(1939) has followed Levine’s example, making another classifi 
tion of systolic murmurs according to their intensity. Th 
LEVINE and Sapiro have been of the opinion that the intensi 
of a murmur may be of clinical significance. However, they lack: | 
opportunities for objective observations and were unable to cai 
their analysis to a more definite point. 

The nature of the systolic murmur has often been characteriz 
by attributive words. Expressions such as harsh, strong, rumbli 
machine-like have often been used. This applies particula1 
to systolic murmurs in connection with congenital heart diseas: 


hus, for instance, FEER (1930) writes as follows: “Strong, harsh, 

‘stolic murmurs extending over the whole heart in a normal 
| ereussion area without cyanosis indicate open septum. Rumbling 
systolic murmurs ..... open septum or patent ductus Botalli’’.* 
‘imilar statements occur everywhere in literature. For instance 

BELMAN (1913), Forrmann (1918), Mautner (1921), SToLTe 
(1935), Mc.Ginn and Wuite (1936), GrBson (1937), Dry (1937) 
and (1939). 

Undeniably, descriptions of this kind give the reader but 
a vague idea of the actual purport. From a scientific point of 
view little is gained. A method making possible an objective study 
of the properties of different murmurs in normal as well as patholog- 
ical cases is, therefore, required. 

The diastolic murmurs are classified by Wurre (1937) in the 
usual protodiastolic and pi>systolic groups. Generally, they 
indicate acquired heart disease (mitral stenosis, aortic insuffi- 
ciency). Only in very exceptional cases does congenital mitral 
stenosis, aortic insufficiency or pulmonic insufficiency occur 
(AsBort, 1937). For this reason the question of their aetiology 
and frequency will not here be more closely entered into, 

The continuous murmurs commence shortly after the beginning 
of systole and pass, without any interruption, into diastole. Ac- 
cording to WHITE (1937) they are never conditioned by pathological 
variations of the heart, and are thus always extracardiac (vascular). 

The continuous murmur was first described by GrBson in 1900 
in a clinical lecture in Edinburgh on patent ductus arteriosus 
Botalli. Gipson even at that time stressed the fact that the 
continuous murmur to the left of the sternum is a patognomonic 
symptom at this form of congenital heart disease. This important 
discovery made only with the help of auscultation has in later 
years been verified phonocardiographically. In America, where 
ligation of patent ductus Botalli has been introduced in recent 
years, diagnosis before operation has chiefly been made by means 
of phonocardiographic registration of the continuous murmur 
e. g., Buttock, Jones and (1939), Gross and HuBBARD 
(1939), Gross, Emerson and GREEN (1939), and Jones, DOLLEY 


1 »Lautes, rauhes systolisches Geriusch iiber den ganzen Herzen bei normaler 
Dimpfungsfigur ohne Zyanose dautet auf offenes Septum. Schwirrende systolische 
Geriiusche ... auf offenes Septum oder offenen Ductus Botalli«. 


| 
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and Buttock (1940). ABBorT (1937) declares that the continuou: 
murmur at patent ductus arteriosus is also characterized by th 
fact that the second heart-sound which intervenes approximate] 
in the middle of the murmur is strongly accentuated. Moreove) 
Appott shows that the murmur in patent ductus Botalli i: 
infants and young children is, as a rule, a systolic murmur an 
only at an older age in childhood is it transformed into a cor 
tinuous murmur. Moreover, it is usually characterized by it 
force, and special descriptive names, like “machine murmurs 

“tunnel murmurs’’, etc., have been given to it. 

Normally, at auscultation in the neck a continuous murmi 
van be heard, generally, to the right, depending on the venoi 
flow into the jugular bulb (“Venous hum in the neck”). In ra 
cases this murmur can be transmitted down to the heart and cau 
faulty diagnosis (WHITE, 1937). 

In arteriovenous aneurysm, mostly occurring in the extremiti 
a continuous murmur can also be heard. In kindred, very uncon 
mon malformations of the heart (congenital auriculo-ventricul 
aneurysm) this phenomenon is constant, but the murmur is hea: 
to the right of the sternum, e. g., ABBorr, (1937). 

Frequency. Investigations of the frequency ranges of ¢] 
different murmurs have been performed by means of electr 
filters (see page 10) by FREDERICK and Dopce (1924), CaBor ar 
DopGe (1925), Wiittam and Dopce (1926), TRENDELENBUR 
(1927, 1929), PosENER and TRENDELENBURG (1929), Bass (1929 
Bass, Monp, MEsSSELOFF and OPPENHEIMER (1933), PIERA‘ 
(1931), LockHart (1938) and Mc.Kee (1938). 

All these investigations have reached almost identical result 
According to and (1925) the different murmurs lia\ 
the following frequency characteristics: 

Presystolic murmurs have relatively low frequencies, below 4 
cycles per second, in 4 cases of 10 less than 140 cycles per secon 
Thus, apparently, these murmurs cover approximately the san 
frequency ranges as the normal heart sounds. Number of cases | 

Systolic murmurs disclose exceedingly variable frequenci: 
The most important range lies between 120—660 cycles per secon 
Many of the low frequency murmurs have important componen 
below 120 cycles per second, some high frequency ones | 
between 660—1 000 cycles per second. Number of cases 50. 
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Diastolic murmurs are marked by the same frequency range as 
ie systolic murmurs. Comparatively prominent individual 
iriations occur. Number of cases 18. 

On account of the above-mentioned frequency ranges CABoT and 

loDGE classify the murmurs in four different types. 
1. Very low pitched, rolling or rumbling. 
2. Low pitched. 
3. High pitched. 
4. Musical components. 

By means of phonocardiography Bass, Monp, MESSELOFF 
and OPPENHEIMER (1933) have tried to improve the possibilities 
of differential diagnosis between functional and organic murmurs. 
The authors use electrical amplification including a built-in high 
pass filter of 130 cycles per second. In their opinion organic 
murmurs consist of mixtures of frequencies under, as well as over 
130 cycles per second, while the functional murmurs only consist 
of cycles above this limit. Their statement is of a preliminary 
nature. The technique employed seems hardly calculated to solve 
the problem. And, what is more, other scientists have arrived at 
opposite results, e. g., Mc.Kee (1938). 

Mc. KEE has carried out phonocardiographic examinations with 
the help of Locknart’s “Stethograph”’, partly on normal children, 
partly on children with rheumatic heart disease. By means of 
“acoustic filters’? (see page 10) and strong amplitication, she has 
obtained phonocardiograms almost free from disturbances, and 
succeeded in registering even very faint murmurs. Unfortunately, 
simultaneous registration is lacking. Mc. KEE has arrived at the 
following results after the examination of 105 normal cases (36 
girls, 69 boys, aged 5—17): In 90 per cent a faint systolic murmur 
of low frequency was registered. From this she draws the con- 
clusion that “too much significance should not be attached to 
such murmurs when they are audible with the stethoscope”’. 
Examination of 119 children with rheumatic heart disease showed 
that apical systolic murmurs are, in mild cases, indistinguishable 
from the murmurs found by herself in normal cases. On the other 
hand, in serious heart diseases, murmurs often disclose vibrations 
of higher frequency. The authoress pays much attention to the 
prevalence of faint, diastolic murmurs, imperceptible to the ear, 
which she considers to be a probable first sign of mitral stenosis. 
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Summing up, frequency records of murmurs in normal childre: 
and in children with different cardiac diseases, in spite of the above 
mentioned results, have hardly furnished any tangible hel; 
in differential diagnosis of accidental and organic murmurs, or « 
murmurs in different heart diseases. 

Amplitude. The amplitude of murmurs varies within ver 
wide limits. Several authors emphasize the difficulty in obtainin 
any record whatever of the very faintest murmurs, viz. thos 
that are perceptible, howewer slight, to the ear with its fir 
sensitivity within the frequency ranges in question, e. g., Ba’ 
TAERD (1915), TRENDELENBURG (1927), Bass (1929). Very stron 
amplification and perfect recording are required to permit r 
gistration of these sounds, with their exceedingly faint intensity 
These technical obstacles must be surmounted, if phonoca: 
diography is to contribute to the improvement of differenti: 
diagnosis between accidental and organic murmurs. Frey (192¢ 
has clearly realized this when he says that “it remains the objec 
of future research to construct a registering apparatus, adapte 
for the recording of not only the heart-sounds, but also the mw 
murs with their very much higher pitch and very much faint: 
intensity”’.! 

The measurements of amplitudes of murmurs published in variov 
works are only of a relative value, and contingent to the metho 
employed. Thus, absolute values of the intensity of murmurs a1 
non-existant. This fact has been referred to by TRENDELENBUR' 
(1935), among others, in the following words: “As yet, no inves 
tigations concerning the actual intensity of heart sounds and mui 
murs are available”’.2 As late as in 1939 Ortas and Bravn 
MENENDEZ mention that auscultation still remains the onl 
recourse in recording the intensity of murmurs. “No objecti\ 
studies have been made of the absolute intensity of heart mu 
murs’’.3 

1 Es bleibt das Ziel weiteren Forschung die registrierende Apparatur so ausz 
bauen, dass nicht nur die Herzténe, sondern auch die Geriusche mit ihrer sehr vi 
héheren Schwingungsfrequenz und sehr geringeren Schallintensitit registric 
werden kénnene. 

2 »Uber die tatsichliche Lautstirke von Herzténen und von Herzgeriiusch: 
liegen noch keine Untersuchungen voré. 

* MinaGawa, Isuit and Yosurtno (1940) have published a paper, after tl 
termination of the present author’s work, entitled “Quantitative estimation 


intensity of heart murmurs in children with valvular diseases’’. To judge from ava 
able reports (unfortunately, no copy of the original work has been procurab! 


Phonoeardiography as a diagnostic in congenital heart 
disease. 

lo the knowledge of the author, there exist only a few publica- 
tions on this particular subject. 

BaTTAERD published in 1915 a phonocardiogram of systolic 
n armurs in a case of congenital heart defect. LIAN and RACINE 
(1933) have performed some phonocardiographic investigations in 
cases of congenital malformations of the heart. Special diag- 
nvses are noted, but the cases have not been subjected to post- 
mortem. The three cases concerned are, one of pulmonary 
stenosis, one of ventricular septal defect and one of patent ductus 
Botalli. The description of the continuous murmur (le souffle 
continu) in the last-mentioned case deserves attention. 

BuLiocn, Jones and Do.iey published in 1939 the result of 
ligation of ductus Botalli in 11 cases with this heart malformation. 
Every case is carefully examined. Thus, they have all passed 
through a phonocardiographic investigation, before and after the 
operation. The authors lay stress on the appearance of the con- 
tinuous murmur in these cases which in their opinion is essential 
for determining diagnosis. They emphasize in their conclusions 
that “the continuous murmurs in the pulmonary area, varying 
in intensity during each cardiac cycle and usually maximum in 
late systole or early diastole, emphasized by Gipson as being 
pathognomonic of this lesion, is the most important sign’’. 

Similarly, OrtaAs and Braun-MENENDEZ (1939) accentuate the 
importance of phonocardiographic registration of the continuous 
murmur in cases of patent ductus arteriosus. 

Thus, literature on congenital heart disease from a phonocardio- 
graphic point of view is very scanty. Save the works referred to 
above, only remarks of a very general nature are to be found in 
literature, mostly only to the effect that phonocardiography 
deserves to be taken into account in connection with diagnosis. 
These statements are, in all probability, founded in personal ex- 
periences, but the authors have failed to produce any evidence. 
Pronouncements of the fore-mentioned kind have been made by 
e. g., BLUMENFELDT (1925), WILKEN (1939). 
the investigation is based on 13 cases of congenital and acquired heart disease. 
The authors have employed a method with electrical amplification (magnoscope). 


By means hereof they have been able to ascertain that the murmurs in cases of 
heart disease are stronger than in normal cases. 


Electrocardiography in children. 
The electroeardiogram in normal children. 


For the purpose of estimating pathological changes in t! 
electrocardiogram at congenital heart disease, an accurate kno\ 
ledge of the electrocardiogram in children under normal conditio: 
is a necessary prerequisite. Earlier this has not always been du 
observed. The result has been misinterpretations, as the chi 
electrocardiogram has quite often been scrutinized against 
background of normal conditions in adults. However, sever 
inquiries concerning normal child electrocardiograms have be: 
published. For this reason a survey of results may be justifi 
Unfortunately, statistics of normal material are, with one exce 
tion, not to be found in literature. As a rule means are giv 
without any reference to standard errors or range of variati 
Most investigators possess few cases and, consequently, the da 
submitted vary greatly in value. It is, particularly to be 1 
gretted that no efforts have been made to investigate the ran 
of variation, in order to draw more definite lines between norm 
and pathological. 

and Nicotson’s work (1928) comprising 222 childr 
aged from 3 to 12, constitutes the fore-mentioned exception. | 
addition to means they give calculations of standard deviatio1 
However, remarkably enough, in discussing results they pay b 
slight attention to these statistics. 

It is well known that the conductivity system is to be found «| 
a very early stage in the foetus. HEARD, BuRKLEY and SCHAEF! 
(1936) have performed electrocardiographic investigations 
foetal hearts, trom which it has been ascertained, that, as eai 
as at an age of nine weeks, the foetal heart possesses a conductivi 
system so far developed that electrecardiographic registratio 
do not essentially differ from electrocardiograms taken at t 
completion of the foetal term. 

In addition, premature children have been examined by mea 
of electrocardiograms. RAtHA (1936) and later ENGEL (1938) a 
NapRAl (1938) discovered, in this way, that the electrocardiogra! 
of premature children often reveal certain deviations from w! 
is normal. Comparatively often “nodal rhythm’, extra systo 
and notches in the QRS complexes are noticed. 
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From birth to puberty the electrocardiogram is subjected to 
ertain typical changes. These are caused, partly by the change 
n connection with birth, partly by the development of the heart 
n growth. 

The first investigations of physiological electrocardiograms of 
children go as far back as to 1908 (NicoLat and Funaro). The first 
nore exhaustive work was published in the year 1913 by Hecur. 
Later KRUMBHAAR and JENKs (1917) performed an investigation 
of the electrocardiogram in 45 children of different ages. In 1921 
and 1924 SeHAM submitted his important results. Thence, similar 
investigations have been made by among others, HAFKESBRING, 
DRAWE and ASHMAN (1937), LincoLN and Nicotson (1928), 
HANSEN (1931), JUNDELL and Srenstr6 (1931), Perry (1931), 
BuRNETT and Taytor (1936), GetMaAn and Brown (1937), 
ENGEL (1938), Naprat (1938) and GreNeEt, JoLY and RicHAarD 
(1939). 

The technical methods of recording electrocardiograms in child- 
hood do not differ in principle from those used in adults. Regard 
must of course be paid to the special difficulties with respect to 
children before an investigation. With regard to infants, great 
patience is often required and, sometimes the examination can 
only be undertaken when the child is asleep (SEHAM, 1924). 

Heart frequeney. It will be seen from Table 1, which discloses 
fairly good agreement between different investigators, that heart 
frequency, during the first week of life, is somewhat lower than du- 
ring the remainder of the first month. Afterwards it decreases slow- 
ly, during the rest of childhood. LincoLNn and Nico.son (1928) re- 
ported a higher frequency in boys than in girls up to the age of 
seven. As mentioned above, the authors have at their disposal 
quite a large number of cases on which statistical computations 
have been made. As regards the separate age-groups, no signi- 
ficant difference has been established. Further, it cannot be 
deduced from the work whether the authors have performed any 
detailed calculations or, by means of a statistical method suited 
to the purpose, taken into consideration differences between the 
age-groups. This applies, not only to frequency but also to repor- 
ted sex-differences regarding P, Q, R, S and T waves. BuRNETT 
and TayLor (1936), on the other hand, state that frequency in 
girls exceeds that in boys at an age from 1 month—®5 years. 
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Table 1. Average heart frequency in different age-groups 
(beats per minute). 


Figures in brackets denote number of electrocardiographic examinations. 


Krumb- 
Hecht (haar and Seham 
Jenks 


Barnett 


and Taylor Nadrai 


birth Tdays . | 121 (27) | 124(10) 139 (15) 131 (108) 
8 days — Sweeks. 149(2) | 189(4) 144 (8) 139 (66) 
5 weeks — 4 months 148(5) | 125(6) | 141 (13) 137 (86) 
4 months— 6 months 135 (5) 139 (7) 137 (6) 143 (178)! 137 (104) 
6 months—12 months | 135 (5) 132 (6) |141 (140) 128 (158 
12 months— 5S years 119(3) 124(5) 116 (15) | 109 (546) 

5 years —Ill years. 91(13) 103 (8) 97 (19) 
11 years —15 years 90 (12) 36 (10) 


P wave. Amplitude. The upper limit in adults is 0.2 
millivolt. (Nomenclature, New York, 1939.) 

Burnetr and Taytor indicate that the amplitudes of tl 
P waves vary more in children than in adults. They found valu 
of P in lead II from 0.05—0.25 millivolt.. HArKESBRING an 


collaborators (1937) give the following values of P in lead I a 
0.02—0.15 millivolt, of P in lead II as 0.02—0.27 millivolt and « 
P in lead III as 0.05—0.15 millivolt. Naprat (1938) fixes t] 
variations in newborns from 0.10—0.30 millivolt. 

The amplitude and durations of the P wave are greatest i 
lead II. Measurement is usually taken in this lead. In Table ©, 


Table 2, Average amplitudes (in millivolts) of P in lead II 
in different ages. 


Figures in brackets denote number of children examined. 


Kramb- Hafkes- 


bring and 
Seham haar and 


collabo- 
Jenks 
rators 


Engel 


Newborns. .... . . 0.08 (22) 0.09 0.18 (44) 0.19 (50 
Infants . « 0.12 (45) 0.16) (45) 0.13 (198 
Older children 0.15 (36) asd 0.13 (100) 


1 age-group 3 weeks—6 months. — * age-group 9 days—21 days. — * ag 
group the first three months. 
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low, the means of the amplitudes of P in lead II in different 
ges are given. 

As shown above data regarding the amplitudes of P inlead II 
ary considerably. However, according to most authors, values 
f the amplitudes of P in lead II exceeding 0.25 millivolt, may even 
a childhood be regarded as pathological. 

Duration. Upper limits for adults 0.10 second. (Nomen- 
lature, New York, 1939.) 

The duration of the P wave is somewhat shorter in children than 
in adults. According to HAFKESBRING and collaborators (1937) 

varies between 0.04—0.09 second (a mean of 0.06 second). 
ENGEL (1938) gives 0.044 second and Napral (1938), 0.05 second 
for newborn stage. 

Hecurt (1913), (1924) and Burnett and Tayior (1936) 
point out that small notches of the P waves do not seldom occur. 
Among BurNeEtt’s and TAyLor’s cases this phenomenon appeared 
in about 15 per cent. The P waves in leads I and II are always 
positive. In lead III, on the other hand, inverted P waves are 
often to be found in children. 

@ wave. Adults. If Q in lead I exceeds 15 per cent of the 
greatest impulse of the QRS complex and, similarly, Q in lead II 
20 per cent, Q in lead III 25 per cent, it is regarded as patho- 
logical. These criteria do not apply if pathologically increased 
QRS complexes occur, nor if Q II and Q III show right axis 
deviation (Nomenclature, New York, 1939). 

Lewis (1913) gives the following normal Q values in adults: 


QI = 0.05 millivolt (limits 0—0.20) 
Q Il = 0.07 millivolt (limits 0—0.25) 
Q III = 0.09 millivolt (limits 0—0.25) 


In the case of children all authors emphasize the fact that Q II 
and Q III are deeper than in adults. KrumBHaAAR and JENKS 
(1917) and SeHam (1924) state that this fact should be viewed 
against a background of right axis deviation in childhood, LEwis 
(1925) considers Q I to be an expression for left, and Q II and 
() III, for right ventricular activity. 

The values of Q II and Q III vary fairly considerably according 
to Table 3. All values exceed greatly mean values in adults. 
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Table 3. Average amplitudes (in millivolts) of @ in leads IT and II! 
in newborns and older children. 


Figures in brackets denote number of children examined. 


Krumbhaar 


and Jenks Engel Nadrai 


Seham 


Newborns . . 0.4 (22), 0.4 0.13). 0.22 0.23 (44) 0.38 0.12 (50) 0.2 
» (4) 
Older children 0.2 (36) 0.6 0.18{ 0.18 


Burnett and Taytor (1936) declare that the Q wave is great 
in boys than in girls, while HAFKESBRING and collaborators (193 
publish values pointing rather in the opposite direction. BURNE 
and TAytor further assert that the Q waves in all leads often a 
greater than 25 per cent of the maximum amplitude of QRS. 

R and S$ waves. The R and S waves form the main waves 
the ventricular complexes. They vary in size in the different lea: 
with the direction of the electrical axis. However, absolu 
measurements of the amplitudes are of clinical significan: 
Pathologically increased R and 8 waves (“high voltage’’) appe 
as one of the electrocardiographic signs of congenital heart «i - 
sease (Lewis 1913). Pathologically decreased R and S wav 
(“low voltage’) are known as signs of myocarditis or perica 
ditis. 

Limit values in adults: Normal amplitudes a 
considered to lie between 0.5—2.5 millivolts. If the maximu 
value of R and § in some leads falls below 0.5 millivolt this 
regarded as “low voltage”. If the R and S waves are to be fou 
in some leads of greater amplitude than 2.5 millivolts “high vi 
tage”” is considered to be at hand (Nomenclature, New Yor 
1939). 

SEHAM (1924) states that R II increases at a higher age in chil 
hood and reaches maximum in puberty. Burnerr and Tayi 
(1936) point out that R and S show greater variations in childr 
than in adults. HAFKESBRING and collaborators (1937) give t! 
limit values of childhood as follows: 


R I = 0.05—1.5 millivolts 
R IL = 0.05—2.2 millivolts. 


Table 4. Average amplitudes of R waves (in millivolts) 
at different ages. 
Figures in brackets denote number of examined children. 


Hafkesbring and Wadrai 


*cham 
collaborators 


Rio RI RI RDS 


Newborns. . . 0.1 (22) 0.3) 0.5 0.2(50) 0.9 
Infants. . . . O0.4(45) 0.6 0.6 0.7 (199) 0.9 0.7 


Older children. 0.5 (86) 1.0, 0.5 0.6 (100) 1.2 0.6 


It will be seen from Table 4 that the amplitudes of the R waves 
are greater in older children than in newborns and infants. The 
absolute values vary a great deal with different authors. 

and (1936) declare that slight slurrings and 
notchings often occur in normal cases. Furthermore, the authors 
have found that the QRS complexes in lead III are not seldom 
atypical. It is often impossible in these “M” and “W” forms to 
nominate confidently the different waves. 

Conduction time. Upper limit value in adults. The 
P—Q interval is measured from the beginning of P and should in 
normal cases not exceed 0.20 second (Nomenclature, New York, 
1939). 


Table 5. Average P—Q intervals (in seconds) in childhood. 


Figures in brackets denote number of clectrocardiographic investigations. 


Krumb- Jundell Burnett 
Hecht haar and, Seham and Sten- and Nadrai 

Jenks strém Taylor 
birth — Tdays . 0.11 (26) 0.11 (10) 0.11 (7%) 0.11 (108) 
Sdays — 5weeks. 0.10(2) 0.13 (4) 0.11 (3) 0.10 (17)! 0.10 (66) 
5 weeks — 3 months 0.10(5) 0.12 (6) 0.12 (8) 0.10 (24) 0.10 (86) # 
3 months— 6 months 0.10 (2) 0.12 (7) 0.11 (1) 0.10 (13) 0.11 (178)? 0.11 (104) 
6 months—-12 months 0.11 (3) (0.12 (1) (0.13 (10) 0.12 (140) 0.11 (158) 
12 months— 5Svears. 0.18 (4) 0.13 (5) 0.12 (12) 0.13 (546) 


5 vears —I1l years. 0.14 (14) 0.14 (8) 0.13 (12) 
11 vears —J5 years . 0.14 (10) 0.15 (1) 0.15 (6) 


' age-group O—1 month. — * age-group 3 weeks—6 months. — * age-group 9 days— 


d days. — * age-group 0 months—3 months. 


od 
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It is shown in Table 5 that the P—Q interval in newborn stag 
confines itself to about 0.11 second, slowly increasing during th 
rest of infancy and reaching about 0.15 second in puberty. 

Limit values vary according to Perry (1931) between 0.12 
0.18 second. Burnett and TayLor (1936) give the figur 
0.08—0.18 second. 

ALBERS and URBAN (1940) have recently issued a paper on t! 
relation between the P—Q interval and pulse frequency and age } 
children. They point out that the P—Q interval is dependent o 
both these factors and propose the following formula, from whi: 
P—Q (in hundredth parts of seconds) can be calculated if pul 
period (R—R) and age are given: 

R—R — 54 
1000. 


P—Q =|1.89 — 0.0015 + R—R — 


+ 0.0017 (age — 7). 
QRS interval. Adults. Upper limits 0.10 second (Nomenel 
ture, New York, 1939). 
The QRS interval is smaller in children than in adults. Valu 
vary comparatively little within different ages. Table 6 gives da 
on the QRS duration in different groups in childhood. 


Table 6. QRS-interval (in seconds). 
Figures in brackets denote number of examined children. 


Hafkes- 


bri d 
Engel Nadrai 
rators 


Jundell Burnett 
and and 
| Stenstrém Taylor 


Newborns... . 0.04 (50 
Infants... . 0.058 (54) | 0.04 (75) 0.04 (199 


Older children. . | 0.055 (167) 0.065 (100) 


According to Burnetr and Taytor (1936) QRS durati 
varies between 0.04—0.08 second (0—12 years of age). 

T wave. As shown in Table 7, the results of investigations « 
the amplitudes of the T waves vary with different investigator 
Still the results agree on the point that T waves are greater in old: 
children, than in newborns and infants. SeHAm (1924) and Encs 
(1938) found T III bigger than T I and T II in infants whi 
Napral (1938) obtained contradictory results in the same ag: 


— 


Table 7. Average amplitudes of T waves (in millivolts). 


Figures in brackets denote number of examined children. 


\ 


Hafkesbring and 


Engel N i 
collaborators ge Nadrai 


Scham 


TI Ti Ti THT Ti 


Ne borns. 0.02 (22) 0.02 0.02 0.14 (44) 0.15 0.09 0.14 (50) 0.17 0.04 
Infants. . 0.06 (45)0.11 0.12 0.22 (75) 0.24 0.8 0.29 (199) 0.34 0.09 
Older 


children 0.3 (36)0.8 0.17 0.22 (100),0.24, 0.25 


group. Burnett and Taytor (1936) found T III in older children 
somewhat lower than T I and T II. All authors concur that T 
in lead Las well as T in lead II are positive under normal conditions. 
On the other hand, the T wave is often inverted in lead III. 
Thus, Sexam found negative T wave in lead III in 15 per cent 
of his cases, HArFKESBRING and collaborators (1937) not less 
than 38 per cent. This finding is in accordance with the results 
of investigations in adults, in whom negative T in lead III is 
considered physiological, e. g., AKESsON (1936). 

S—T segment. Elevation or depression of S—T segments ap- 
pear in children, as well as in adults, as symptoms of varying 
degrees of myocardial damage. In adults these elevations and 
depressions are looked upon as pathological when deflection 
from the isoelectric level exceeds 0.1 millivolt (Nomenclature, 
New York, 1939). 

HAFKESBRING and collaborators point out that occasional eleva- 
tions and depressions of S—T segments in different leads were 

found among their cases. However, as a rule, they did not deviate 
more than 0.05 millivolt from the isoelectric level. ENGEL (1938) 
declares that elevations and depressions in segments often occur 
at newborn stage. Absolute measurements of deviations are not 
to be found in his work. On the other hand, Naprat (1938) who 
has the same experience reports that deviations at newborn stage 
(mostly elevations) are generally about 0.05 millivolt, but in 5 
cases they exceeded even 0.1 millivolt. After newborn stage these 
variations disappear. 

Systolic duration. Q—T interval, = systolic duration, has in 
later years been the subject of much well-deserved attention. 
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This is due to the fact that the prolongation of systolic duration 
is apparent in some heart diseases with myocarditis. Furthe 
more, the phenomenon is constantly noticed at spasmophilia i 
children, e. g., ASCHENBRENNER and BAMBERGER (1935). Fripr 
rictAs’ (1920) work on systolic duration demonstrated that i 
raries with pulse frequency, being long in low and short in hig 


heart frequency. For normal cases in adults he set down th 
following formula, which proved useful with regard to frequencie 
generally occurring in adults. 


Q—T = 8.22: \Q- Q (in 1/100 of a second). 


In the case of children with higher pulse frequencies the matt: 
is more complicated. Here the values according to the formu! 
of Friperictas become too high. This has been proved by sever: 
authors, e. g., ASCHENBRENNER and BAMBERGER (1935), SCHLOMK 
and RaaB (1936), Encen (1936), Naprar (1938), and Man» 
HEIMER (1939). ScHLoMKA and and ENGEL have substitut¢ 
7.72 in newborns and 6.4—6.5 in the rest of infancy for FRipER 
cIAs’ constant 8.22. With this alteration the formula seems to | 
applicable even to higher frequencies, such as are discussed her 

BazetT (1920) showed that systolic duration differs in men at 
women and, for this reason sets down two formulae: 


In males: Q—T = 0.37 VQ Q 
In females: Q—T = 0.40- 


Finally, ASHMAN and HAFKESBRING and collaborators (1937 
after studies of normal cases (180 adult males, 180 adult femal: 
and 82 children), submitted the following formulae: 


females: Q—T = 0.385-log 10(Q—Q 0.07) 
males and children: Q—T = 0.375-log 10 (Q—Q 0.07). 


Napral (1938), in an extensive normal material of 50 prematu1 
children, 100 newborns and 250 infants, has proved that t! 
values produced, according to ASHMAN’s formula, disclose a fa 
agreement with the values obtained from the author’s cas 
However, at newborn stage the values remain higher than t! 
formula. According to NapRAI the reason would be that, in t! 
first days of life, we have, in fact, to deal with a quickly transie1 
prolongation of systolic duration. 
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ASCHENBRENNER and BAMBERGER (1935) have abandoned the 
se of these more or less complicated formulae for the purpose of 


‘aleulating normal values of Q—T. They have been content for 
‘heir part with introducing the values into a diagram, with the 


vstolic duration as ordinates and the durations of the pulse 
veriod (Q—Q) as abscissae (both expressed in seconds). As 
hown in Fig. 2, normal and pathological values are separated by a 
ne AB, drawn approximately by hand. 


Sec. 
Q-T 
0.35 
D 
fe) 
Oo 
0.30 ole) R 
0.25 xx 
x Dex Xx 
x xX xX @x 
x x 
0.20 xx 


Sec. 0.30 0.35 0.40 0.45 O50 0.55 0.60 Q-Q@. 


= normal cases 


= cases of spasmophilia 


= cases of spasmophilia after treatment. 


Trig. 2. Systolic duration (Q—T) and pulse period duration (Q—Q) 
in infants (in seconds). 


According to Aschenbrenner and Bamberger (1935). 


The direction of the electrical axis. In foetal life the right side 
of the heart is bigger than the left side. When after birth the 
child begins to breathe, pressure in the left half of the heart 
increases, the left chamber gradually growing in size. This 
physiological process is mirrored in the deviation of the electrical 
axis which occurs in the earlier part of infancy. 


k 
] 
y 
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By means of EINTHOVEN’s triangle (EINTHOVEN, 1925, Wurre 
1937) the direction of the electrical axis can be determined. |: 
is expressed most conveniently in degrees. It can then be see 
that no axis deviation is at hand when the electrical axis has ; 
direction of 0°—90°. In right axis deviation the direction is 90 
—180°, and in left axis deviation from 0°— —90°. (See fig. 3 

WuiteE (1937) has fixed a formula for determining the directio 
of the electrical axis: 


Index = (RI + STII) —(RII+ 81) 


Pathological left axis deviation is at hand if this index measur 
over 30 millimetres, right axis deviation if the index falls belo 
— 10 millimetres. In between lie normal values. 

ScHLoMKA (1936) has laid down a different formula: 

(OI —UI) —(OIlI — 
(O + U) max. 
O = maximum deviation of the ventricular complex, aboy 
the isoelectric level. 
U = maximum deviation of the ventricular complex, belo 
the isoelectric level. 
ormal value = -L O 


Index = 


N 
Negative values (0— —2) = right axis deviation. 
Positive values (O— +2) = left axis deviation. 


Table 8. Average angle of electrical axis. 


Figures in brackets denote number of electrocardiographic examinations. 


Krumb- | Jundell 
haar and| Seham? Sten-| Engel! Nadrai* 
| Jenks! strém 


birth — 7days .| 135°(10) 130° (17) 130° (13)| 130° (44) 128° (108 


8 days — Sweeks. 105°(4) | 133°(8) | 118° (15)! 

5 weeks — 3 months 103°(5) | 115° (16), 94° (62) 
| 3 months— 6 months 65° (8) 78° (7) 72° (62) 
| 6 months—12 months' — 45° (7) 63° (58) 
| 12 months— 5years . 64° (5) 60° (15) 

5 years —Ilyears. 47 62° (17) 

1l years —l5 years ., — 5d° (10) 


1 Figures computed by the present author. 


-40 -30 -20 -10 0 +0 +20 +30 +40 


newborns 


end of the first quarter of a year 


eccccccccscece end of the second quarter 


end of infancy 


Fig. 3. Angle of the electrical axis at different ages. 
(Average values from Table 8.) 


Apart from these quantitative determinations of the direction 
of the electrical axis it can be defined without reference to number 
of degrees or figures. According to Nomenclature, New York, 
1939, the following definitions are considered applicable: 

No axis deviation: Ifthe sum of positive and negative 
waves in the QRS complexes in all leads gives positive results, 
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no axis deviation is present; nor if the sum is O in lead I or lea 
III, provided the above-mentioned sum is positive in the two oth: 
leads. 

Left axis deviation is indicated if the sum of the mai 
waves of the QRS complexes is positive in lead I. It is negatiy 
in lead III, or in both leads II and III, according to deviati 
being moderate or pronounced. 

Right axis deviation: The sum of the deviatio: 
of QRS is negative in lead I. In leads II and III the value ma 
be positive in less pronounced right axis deviation. In mo 
pronounced ones the sum is often negative in lead II. 

From Table 8, which presents a survey of the direction of t! 
electrical axis in childhood, the following important facts may |} 
gathered: 

In newborns right axis deviation of about 130° occurs, slow! 
decreasing during the first months after birth and disappearii 
after the end of the first quarter of a vear, as the electrical ax 
passes the point 90° at the end of three months. Then the ele: 
trical axis continues to deviate towards the left, though at a muc 
slower pace. Fig. 3 gives a schematic illustration of this. 

HAFKESBRING and collaborators (1937) differ from the autho: 
referred to in the table in stating that the electrical axis tends t 
deviate to the right at the end of infancy (e. g., the age-grou 
9/12—5 years = 51.5°, 13—-14 years = 67°). They consider th 
right axis deviation to be “due to the increase in the length of t! 
chest during this period of growth”’. 

Occasional cases of left axis deviation occur in older childre: 
according to BuRNETT and TayLor (1936). 

The precordial lead. (Lead IV). WoLFertTH’s and Woop’s inve 
tigations, in the year 1932, established the significance of t! 
precordial leads for the diagnosis of heart infarction. Hence mo: 
authors who have performed electrocardiographic investigatio1 
on adults have adopted some type of precordial lead. The di 
ficulty in comparing the results thus reached lies in the difference: 
in technique in the application of the various electrodes. WOLFER' 
and Woop place the right arm electrode in front of and over ape: 
and the left arm electrode at the back, at angulus scapula 
Then, in normal cases, they obtained an electrocardiograph 
curve, deviating considerably from the electrocardiogram in t! 
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hree normal leads, characterized by deep Q in lead LV and strongly 
iegative T in lead LV. JERVELL (1935) used an opposite method, 
‘iz. inverting the right- and left-arm electrodes, while maintain- 
ug the points of application. In this way the electrocardiogram 
n lead IV in normal cases obtained, broadly speaking, the same 
ispect as in leads I—III. 

ROSENBLUM and Sampson (1936) have performed electrocardio- 
sraphic examinations on 50 children from 1 month—-16 years, 
with special regard paid to the results in lead IV (Method Wot- 
“ERTH and Woop). They found that 64 per cent of the children 
showed positive T IV, 32 per cent isoelectric or diphasic T IV 
and, only 4 per cent negative T IV. From this they drew the 
conclusion that positive T LV in children, in contradistinction to 
adults, cannot be considered a pathological phenomenon. 

MESSELOFF and PoMERANTZ (1937) have used the same method. 
They reached identical results: “Upright, diphasic and isoelectric, 
as well as negative T IV-waves are normal findings in the tracings 
of children’. In investigations of children, with different heart 
diseases, the authors could not from lead [V get any information, 
over and above that obtained with usual standard leads. 

LEPESCHKIN (1938) has employed 10—20 multiple electrodes 
placed at different points in the thoracic wall. The author has been 
able to show that the aspect of the thoracic lead varies with the 
positions of the electrodes. Thus, the chief wave of the QRS com- 
plex in infants is positive at sternum, while, on the other hand, in 
older children and in adults this is the case at apex. The T wave 
is negative over sternum and positive over apex. According to the 
author, it is advisable to place the electrodes far to the left so 
as not to obtain negative T waves which might erroneously be 
interpreted as signs of myocarditis. In LEPESCHKIN’s work a 


comprehensive literary survey of earlier works on the thoracic 


lead, with special regard being paid to childhood, will be found. 
The author clearly emphasizes the difficulty of comparing different 
results, methods employed in recording the thoracic lead varying 
vreatly. 

All these variations in technique have caused complications in 
standardization of the precordial lead. In Nomenclature, New York, 
1939, the following principles concerning adults have been taken 
into account. 
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When a single precordial lead is recorded the exploring « 
precordial electrode may be placed in the fifth intercostal spa: 
exactly lateral to the left midclavicular line. The indifferent « 
distant electrode may be placed in one of several locations and t! 
lead should be designated accordingly. The precordial lead 
called lead IV B when the distant electrode is placed in the k 
interscapular region, lead IV R when it is adjusted to the rig 
arm, lead IV L when connected with the left arm and Lead IV 
when it is placed on the left leg. Finally, it is called lead IV 
(or V) when the precordial electrode is paired with a central t 
minal connected through equal resistances of 5 000 or more ohn 
to electrodes on each of the three extremities. 

In Nomenclature, New York, 1939, standards are given wh« 
leads from more than one precordial point are employed. He 
no details will be entered upon. 

It is stated that in taking any of the leads described galvan: 
meter connections are to be made in such a way that relativ 
positivity of the apical electrode is represented by an upwai 
deflection in the finished record. 

Finally, the authors of Nomenclature, New York, 1939, sugge 
“that for all ordinary purposes Lead IV F be employed”. 

JERVELL’s (1935) method, used in the present author’s investig 
tions which were performed before the Nomenclature, New Yor 
1939, was available, agrees with the criteria for lead IV B. 

Arrhythmias. Sinus arrhythmia is frequent in childhood. It 
least pronounced in newborns and increases with puberty. Herc! 
(1913) caleulated a mean period difference of 10 beats. In infan: 
it was only 0.06—0.07 second, against 0.17 second in old 
children. According to KRUMBHAAR and JENKS (1917) a differen: 
between two beats of more than 0.10 second implied sinus a 
rhythmia. In older children (7—13 years of age) the mean peric | 
difference in their material exceeds this value. BuRNETT ar | 
TayLor (1936) regarded this criterion of sinus arrhythmia 
fulfilled in 21.8 per cent of their material. 

Excepting sinus arrhythmia, arrhythmia seldom occurs 
children under normal conditions. However, HAFKESBRING a! 
collaborators (1937) report occasional cases of premature syst« 
and “nodal rhythm” in their normal material. 


The electrocardiogram in congenital heart disease. 


Only a few years after the introduction of electrocardiography 
a clinical method, the first works on electrocardiograms in 
ngenital heart diseases were issued. 

STERIOPULO (1909), Nrconat (1911), RATNER (1912) and Hecut 
(913), who only made use of lead I demonstrated that many cases 
» congenital heart defects are characterized by a pronounced 8 
wave in lead I. Hecur interpreted this finding as a symptom 
o! right ventricular preponderance. LouMan and MULLER (1913) 
proved experimentally that this marked 8 wave in lead I can 
be the result of a change in the position of the heart and not a 
phenomenon pathognomonic of congenital heart disease. 

Lewis (1913) has declared that enlarged QRS complexes, 
“high voltage’, often occur in congenital heart malformation. 
Mc.CuL.ocu (1916), who performed electrocardiographic investiga- 
tions on 12 cases of congenital heart defect, emphasized the fact 
that the electrocardiogram is not uniform in this disease. The 
aspect of the waves depends on one or the other ventricle being 
affected. Above all, diseases with pronounced right axis deviation, 
produce characteristic electrocardiograms. Both Mc.CuLLocu 
and Stepp and WEBER (1917) point out that the electrocardio- 
gram in congenital heart defects is not seldom quite normal. 

SEHAM (1924) who studied the electrocardiogram in 16 different 
cases of congenital heart disease, reaches the following con- 
clusions: 


Electrocardiogram in congenital heart disease is not always 
characteristic. 

The electrocardiogram does not always show pathological 
changes. 

Right axis deviation characterizes many cases of congenital 
heart disease. 

Right axis deviation in the electrocardiogram does not always 
agree with the clinical and pathological-anatomical concep- 
tion of the cases. 

Sometimes “high voltage” is noted. 

Prolonged P—Q interval is sometimes perceived. 

Prolonged Q—T interval occurs occasionally. 

R and § waves are very often split in congenital heart disease. 
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ALEXANDER, Knicut and WuitE (1925) have declared that 1 

P waves in pulmonary stenosis are, to a great extent, enlarg 
IRVINE-JONES submitted in 1926 results from a clinical examin 

tion of 100 cases of congenital cardiac malformation. 70 per ce 

showed more or less marked cyanosis. The author pronoun 
himself “incapable of arriving at an accurate ante-mort: 

diagnosis”. The electrocardiographic investigations lead to t 

following conclusions: 

1) Enlarged or split P wave (12 per cent). 

2) Right axis deviation (75 per cent). Only very pronoun: 
right axis deviation with Wuire’s index below —12 mi 
meters (see page 42) is counted as right axis deviation 
children under 1 year. 

Left axis deviation (20 per cent). 
Abnormally big QRS interval (45 per cent). 
Split QRS complex (16 per cent). Actual interventricu 
blocks (21 per cent). 
Split T waves (4 per cent). 
7) Congenital auriculo-ventricular block (3 per cent). 


In 1931 R6éster and Kiss published their results of elect 
vardiographic investigations of 100 cases of congenital heart 
sease. Most of these 100 cases were in the ages between 10 
Thus, the material does not comprise younger children. Therefi 
serious heart malformations, leading to comparatively early dea 
are not included. Still, the authors have at their disposa 
autoptical cases. Special diagnoses are indicated even in pul 
of the remaining cases, but criteria of these diagnoses are 1 
existent. According to the authors they include 20 cases 
patent ductus Botalli, 8cases of isolated ventricular septal « 
fects, and 5 cases of pulmonary stenosis. 

R6sLer and Kiss (1931) sum up their electrocardiograp 
results as follows: sinus arrhythmia was present in 100 per ec 
In more than half of the cases the electrical axis had a patholog! 
direction. Right axis deviation occurred 3.5 times as often as 
axis deviation. In 18 cases of “morbus ceruleus” right axis de\ 
tion occurred in 13 cases, left axis deviation in 3 cases. The auth 
distinguish between bundle branch blocks and axis deviati 
They emphasize that these electrocardiograms very often resem 
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indle branch blocks, but for this diagnosis, increased QRS in- 
rval to over 0.10 second is required. However, this did not 
cur in any single case. Thus, they regard as erroneous IRVINE- 
NES’ (1926) conception of these changes as being bundle branch 
Apart from right axis deviation the splitting of the QRS com- 
*xes is the most important finding in congenital heart diseases. 
- yout one third of the material showed this phenomenon more or 
ss marked in at least two leads (most often leads II and III). In 
|) per cent of the cases “high voltage’ was found. Great signifi- 
cance should be ascribed to negative or isoelectric T waves in 


different leads, which are considered to some extent, unfavour- 
able in a prognostic sense. However, here cases of situs in- 
versus with negative T in lead I, should be excepted. In 7 per 
cent of the cases increased range of the P wave was observed. 
In 9 per cent the P—Q interval was longer than 0.20 second. 
From their nine post-mortem cases, R6sLER and Kiss (1931) 
draw the following conclusions: patent ductus arteriosus often 


reveals big QRS complexes, and in one case pronounced right axis 
deviation, which the authors are unable to explain. In one case 
of coarctation of the aorta no left axis deviation was found. This 
is explained by the fact that the collateral circulation was so well 
developed that no materially increased pressure had revealed itself 
in the left ventricle. In cases 1 and 8 no congruency between 
the electrocardiogram and clinical findings was prevalent. In 
both cases right axis deviation was to be expected. The authors 
contend that this is probably to be set down as an abnormality 
in the conductivity system. 

In 20 cases of pulmonary stenosis WHITE and BuRWELL (1924) 
found right axis deviation of over 90° in 17 cases, and exactly 
90° in 3 cases. 

Leecu who in 1935 published a clinical analysis of 75 cases of 
congenital heart diseases, classified the material according to 
Aspott. With regard to classification in ABBort’s three groups, 
the following may be noted: 


0/ 
Abbott’s group I. 25 % 
Normal electrocardiogram » IL 70% 
O/ 
» 5 %. 
4—103358 
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Abbott’s group I. 
Dextrogram » » IL. 
» » 
Abbott’s group I. 
Laevogram » » If. 
» » 10 
Thus, it is inter alia evident from LEECnH’s investigations that ca 
of left axis deviation do not occur too rarely in group III, \ 
the morbus ceruleus group. 

STANCANELLI (1935) found normal electrocardiograms in 
cases, and pathological ones in 8. He defines the changes 
defective conductivity. 

UHLENBRUCK (1936) presents the results of electrocardiograp!| 
investigations in nine cases of congenital heart disease, addi 
special diagnoses. Apart from one post-mortem case of pulmona 
stenosis and one case of situs inversus no evidence is submitted 
to the correctness of the special diagnoses. However, the auth 
classifies his cases in separate diagnostic groups with differe 
electrocardiographic findings within each one. Furthermore, t 
author contends that the electrocardiogram in pulmonary steno 
and ductus Botalli have a uniform appearance and that increa 
in range of ventricular complexes and premature systole are ust 
in septal defects. 

TALLEY and Fow er (1936) published a case of morbus cerule 
in a woman of 31 and gave her electrocardiogram. Here “hi 
voltage” with pronounced diphasic form of QRS complexes 
noted. The authors point out that this electrocardiogram indicat 
signs of right axis deviation as well as of left axis deviati 
They regard it as a case of ventricular asynchronism, i. e. the t 
ventricles do not contract simultaneously. 

Mc.GInn and WHITE (1936) emphasize that right axis deviati 
in cases of tetralogy of Fallot are more marked than in any ot! 
heart disease. 

In 1937, DrawE, HAFKESBRING and ASHMAN examined fi! 
children with congenital heart disease with a mean age of | 
years. The cases are divided into three groups: 1) Pulmona 
stenosis isolated or combined with other malformation of t 
heart, 25 cases. 2) Ventricular septal defects, 15 cases. 3) Pate 
ductus Botalli, 10 cases. 
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DraweE and collaborators have arrived at the following results: 
he amplitudes of P are larger in group 1 (in 80 per cent of group 
they exceed 2 millimetres). Conduction time as a rule normal 
xception, one case of 0.23 second). QRS interval is longer 
.an in normal material but not pathologically prolonged. Notch- 
gs and splittings of the QRS complexes often appear, especially 
group 1. The direction of the electrical axis: with the excep- 

m of one case of deep S waves in all leads, the electrical axis in 

| cases belonging to group 1 showed strongly pronounced right 

is deviation (average + 133.7°). S—T segments: slight depres- 
sion or elevation was observed in 9 cases belonging to group 1. 
|’ waves showed larger amplitudes than in normal material. 
()—T interval was slightly prolonged in some cases. Contrary 
to the opinion of SeHam (1924) the authors, however, regard 
prolonged systole duration as in no way characteristic of congen- 
ital heart disease. The authors come to the conclusion that all 
cases belonging to group 1 show pathologically changed electrocar- 
diograms. In group II one electrocardiogram was undoubtedly 
pathological, while two gave some indication of being pathological. 

Dry in 1937 submitted the results of electrocardiographic 
investigations in 17 cases of congenital heart disease between the 
ages 16 to 52, i. e. almost exclusively adults. With the exception 
of situs inversus, Dry states that no electrocardiogram typical 
of congenital heart disease is to be found. In aortic defects left 
axis deviation occurs. Altered T waves and S—T segments in 
leads I and II indicate myocardial damage. In cases with veno- 
arterial shunt (ABBortt’s group III) right axis deviation and en- 
larged P waves often occur. Defective conductivity (e. g., complete 
auriculo-ventricular block) is sometimes found in septal defects. 

MESsSELOFF and PoMERANTZ (1937) have studied lead IV in 
cases of congenital heart defect. They declare that all information 
which has been obtained by means of precordial leads, could 
also be obtained from the usual extremity leads. 

Katz and WACHTEL (1937) investigated the electrocardiograms 
of 43 cases of congenital heart disease. They have particularly 
stressed the importance of the existence of diphasic QRS in the 
electrocardiograms with congenital heart defect. The authors 
define the term diphasic QRS as follows: QRS complexes are di- 
phasic when the smallest amplitude has a value exceeding one 
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Table 9. Electrocardiographic examinations of 74 cases of congenit: 
heart defects. 


20 cases 54 cases 
with marked without marke 
cyanosis cyanosis 


Pronounced right axis deviation. . .. . 17 % 
Pronounced left axis deviation ... . 18 3 
Enlarged P waves . 2 
Prolonged P—Q intervals 
Altered QRS-complexes . 
, Altered T waves and S—T segments 
| Normal electrocardiogram . 


| Pathological electrocardiogram. . ... . 100 % 


fourth of the major amplitude. Diphasic QRS strongly indicat 
congenital heart defect. If both the positive and the negati 
phases are enlarged (“high voltage’) and of the same order 
magnitude this is to be considered a pathognomonic sign 
congenital heart defect. 

In 1939 the present author had occasion to publish a prelimina 
paper on the electrocardiograms in congenital heart diseas 


The result of this investigation of 20 cases of morbus ceruleus a | 
54 cases of congenital heart defects without marked cyanosis 
summarized in Table 9, These cases are included in the pres: 
investigation. 

Comeau and WuiTE (1939) have published a work on the clini 
significance of right axis deviation. This work comprises * 
persons above the age of five with right axis deviation. ( 
above 90°.) Cases of “low voltage”’ and bundle branch block hi: 
not been included. In this material congenital heart disease \ 
found in 7 per cent. The authors point out the fact that right a 
deviation, generally of a high degree, was prevalent in the tet 
logy of Fallot. Septal defects offer right axis deviation slig! 
or not at all. Patent ductus Botalli gives no, or slight, ind) 
tion of left axis deviation. 

RovutieER, BRuMLIK and MAttnsky (1940) have recently, i 
material comprising 300 cases of congenital heart defect, for 
32 cases where the QRS interval exceeds 0.10 second, In a ! 
cases the QRS interval reached 0.18 second, All cases have pas 


67 % 


uberty, and most of them are about 30 years of age. 6 cases 
iowed left axis deviation, 23 cases right axis deviation, while the 

-viation of the electrical axis could not be fixed in 3 cases. The 

riters consider bundle branch block to be present in these cases, 
-ut their aspects are in many cases not typical. As this type of 

undle branch block is not to be found in younger children with 
‘ mgenital heart disease, the authors state that the increased inter- 

il is not congenital but acquired. The work is of interest, inter 
lia, because it apparently proves that from the slurred but not 
increased QRS intervals pictures similar to bundle branch block 
nay later develop. 

Above an account of earlier investigations of electrocardiograms 
in different forms of congenital heart disease has been given. In 
this connection inquiries regarding certain, special cases of con- 
genital heart defect, not always included in this group of diseases, 
have been quoted merely in passing. This refers to cases of situs 
inversus as well as of congenital arrhythmias. Both these other- 
wise dissimilar diseases have this in common that the diagnosis 
is effected easily by means of the electrocardiogram. 

Situs inversus. As early as in 1911 Nicotat put forward a 
thoroughly correct interpretation of the electrocardiogram ina 
case of situs inversus totalis. The electrocardiogram is charac- 
terized by the fact that lead I mirrors normal state. The initial 
complex, as well as P and T waves are negative. This does not 
occur in other diseases. On the other hand the graphic picture 
remains the same if right and left arm electrodes have mistakenly 
been interchanged. Similar electrocardiograms, which are, how- 
ever, never real mirror images, can be obtained in dextrocardia of 
another genesis (e. g., deviation of the heart on account of exuda- 
tion of the pleura or tumours, GorTER, 1925). Manson’s (1935) 
account of two cases of complete situs inversus in one family 
is of interest. 

Congenital arrhythmias. The most usual congenital arrhythmia 
consists of complete auriculo-ventricular block. YatTeR (1929), 
in a compilation from earlier literature, assigned the number of 
cases to between sixty and seventy. Then, among others, NIELSEN 
(1935) and, later, WALLGREN and WINBLAD (1937) have respec- 
tively related two additional cases. YATER (1929) insists on the 
following criteria as indispensable for diagnosis: 
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1) Heart block should be diagnosed by means of electrocardi 
graphy in comparatively young individuals. 

2) Knowledge of slow pulse at an early age is necessary. 

3) Case history of infection which may have caused acquired hea 
block (especially diptheria and rheumatism) must not 
present. 


In 1926 Poynton and WyLKE described a case of auricul 
flutter in a 4 months old child. They considered this to be a pro 
able case of congenital arrhythmia. In 1931 Carr and Mc.Ciu 
published a case of auricular flutter in a newborn. Afterwar 
similar occasional reports have been issued by, among othe: 
WecMAN and EaBert (1935) and SCHERMAN and ScHtuss (193 
Congenital auricular fibrillation is even more rare than auricul 
flutter. A typical case is described by GoLDBLOoM and SEGA 
(1938). 


Summary. 


Two phonocardiographic methods, differing in principle, ha 
been employed, namely a “direct”? one and one with elect: 
technical amplification. The former method, no doubt, rend 
possible a comparatively accurate registration of the sound pli 
nomena of the heart, but it suffers from technical deficiency 
The latter method produces a more satisfactory and exact 1 
gistration of the frequency ranges in question. Several authy 
(among others TRENDELENBURG, 1927, WEBER, 1935) have us 
an amplifier of such a construction as to eliminate by filter t! 
low frequencies in order to obtain aural amplification (“Ohrah 
liche Verstiirkung’’). Objections have been raised against t! 
arbitrary filtration of the low frequencies. Electrical filters of 
more complicated type, capable of better recording the frequen 
of the sound phenomena, have been preferred, especially in so1 
American works. The frequency, however, throws light on on 
one side of the physical properties of the sound phenomena. Wi 
one exception, VIERORDT (1885), the other factor — the intensi 
of sound — has been ignored as a subject of investigation. VIE 
ORDT carried out his inquiries at a time when technical mea 
did not permit an exact examination. However, he was the fi 
to attempt to solve the problem. 
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The results of phonocardiographic research chiefly refer to the 

udy of the four heart-sounds and the various gallop rhythms, 

d the murmurs have attracted only secondary attention. The 

ason is mainly to be found in technical obstacles. 

The first and second heart-sounds have been subjected to exami- 
| ition in numerous works with a view to elucidating their aetio- 
| gy as well as physical properties. 

The analysis of the third heart-sound and auricular sound has 
yelded, perhaps, the most important results hitherto achieved 
turough phonocardiography. Both these heart-sounds usually 
escape auscultation, because of their low frequency. They attain, 
as a tule, only under pathological conditions such intensity that 
they can be perceived in the stethoscope (gallop rhythms). By 
means of phonocardiography the prevalence and clinical signif- 
icance of the different gallop rhythms have been cleared up. 

As stated above, the phonocardiographic investigations of 
murmurs are rare. Mc.KeEr’s (1938) examination of children, 
in the course of which she has succeeded, by means of high amplifi- 
cation and acoustic filters according to LockKHARt’s system, in 
registering systolic murmurs of low frequency in 90 per cent of 
normal cases, is of particular interest. With the help of phono- 


cardiograms several authors have attempted investigations of the 
frequency ranges of murmurs without, however, reaching any 
results of practical importance. As several authors point out, no 
investigations of the intensity of murmurs have as yet been 


accomplished. 

Phonocardiographic works on congenital heart disease are almost 
completely non-existent. Only minor inquiries have taken place 
returning but scanty results over and above the knowledge 
acquired previously by direct clinical methods. Nevertheless, 
the registrations of the continous murmur in cases of patent 
ductus Botalli deserve attention as quoted by e. g., Lian and 
tACINE (1933) and Jones and DoLiEy (1939). 

A survey has been given of earlier investigations of the normal 
child electrocardiogram. From the newborn stage up to the end of 
the first three months the electrocardiogram is the subject of 
notable changes, but, in comparison with adult electrocardio- 
grams, differences persist also during the greater part of childhood. 
The cases on which the fore-mentioned investigations have been 
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based vary greatly in number, and, moreover, they are not, as : 
rule, statistically analysed, which constitutes a disadvantage iy 
estimating the value of the results. 

In conclusion it may be said that heart frequency increases soni 
what after the newborn stage, then decreases gradually durin 
the rest of childhood. 

The direction of the electrical axis is liable to great changes. | 
newborns right axis deviation occurs normally. It decreas: 
gradually, and at the age of three months the electrical axis h: 
deviated to a point within the limits of normality in adults. A 
cording to the majority of authors the electrical axis deviat: 
during the rest of childhood a little further to the left. 

P—® interval varies from about 0.11 second at the newbo 
stage to about 0.15 second in puberty. 

R, S and T waves disclose greater absolute amplitudes in old 
children than in newborns and infants. In the opinion of m¢ 
writers these waves, as well as the P waves, vary more in childr 
than in adults. 

{) in leads II and III shows, particularly in newborns, but al 
during the rest of childhood, greater amplitudes than in grow 
ups. The explanation is, apparently, that Q in leads II and | 
serves as indication of the activity of the right ventricle. 

Systolic duration (Q—T), which is dependent on pulse frequen: 
cannot be estimated according to most formulae applicable 
adults. AsHMAN’s formula 


Q—-T = 0.375 + log 10 (Q—Q +- 0.07) 


however, seems to apply also to children of different ages. Ai 
other method for the determination of normal values of systol 
duration is the introduction of values of Q—T and pulse peri 
in a coordinate system, as proposed by ASCHENBRENNER al 
BAMBERGER (1935). 

Lead IV (The precordial lead) has only been in restricted us 
on children. Authors who have made a study of lead IV in norm 
children contend that the variation in the appearance of th 
different waves is so marked as almost to deprive the lead i 
question of any major practical clinical value. 

Numerous investigations on the electrocardiogram in congenito 
diseases have been performed, most of them being based on a lim) 


ed number of cases. Quite often special diagnoses are presented, 
he correctness of which may to some extent be questioned, since 
he cases have, generally, not proceeded to post-mortem. Many 
uthors have concentrated chiefly on older children and adults. 
‘or this reason the severe heart malformations which cause an 
arly death have only to a small degree formed the subject of 
tudy. 

According to many writers no electrocardiogram typical of 
ongenital heart disease exists, apart from congenital blocks and 
irhythmias and also cases with situs inversus. Quite often, even 
1 definite cases of congenital heart disease, the electrocardiogram 
normal. 

In more serious cases, chiefly in morbus ceruleus, pronounced 
right axis deviation and enlarged P waves are most frequently 

to be found. 

The QRS complex often shows striking changes in congenital 
heart disease. Not infrequently “high voltage” is to be found. 
Splittings and notchings of the QRS complex, but without in- 
crease of interval, prevail. According to Katz and WACHTEL 
(1937) diphasic QRS complexes, which are at the same time 
enlarged, form a pathognomonic symptom of congenital heart 
disease. 

Some authors state that prolonged P—Q intervals and altered 
S—T segments may be unfavourable indications from a prognostic 
point of view. 

No complete congruence prevails between the appearance of the 
electrocardiograms on the one hand and the result of the clinical 
investigation or the findings in post-mortem on the other. 


As shown in the above summary the heart-sounds and murmurs 
in normal as well as in abnormal persons have been phonocardio- 
graphically examined. Generally, however, no particular efforts 
have been made to secure absolute measurements of the sound 
phenomena in question and, in the event of such efforts, only 
measurements of the frequency of these sound phenomena have 
taken place. Investigations of the amplitude of sounds are almost 
completely lacking. The purpose of the present writer is, inter 
alia, to attempt a closer study of this side of the matter. For this 
reason it has been necessary to construct apparatuses capable 
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of registering the frequency of the sounds as well as their am- 
plitude. 

With a view to a precise examination of the connection between 
the sound phenomena and cardiac activity, electrocardiograms 
have been simultaneously recorded. It has also been considered 
essential to essay a determination of normal variation range in 
children of different ages. Earlier investigations of these problem 
have been defective. The number of cases has, as a rule, bee: 
limited and almost without exception statistical analysis has beet 
dispensed with. In the present work the writer aims at more exac! 
definitions of normality in children, chiefly after infancy. 

Further, the object of this work is to examine in detail the signif 
icance of phonocardiographic and electrocardiographic investiga 
tions in the diagnosis of congenital heart diseases. In the mor 
severe cases of congenital heart defects we find, in a physica 
examination of patients, more or less prominent symptoms o 
decompensation (cyanosis, clubbing of fingers, pulmonary stasis 
etc.). On the other hand, other cases, forming the majority, ar 
well compensated. But for phonocardiogr ,phy an electrocar 
diography, we should have to rely solely on the evidence « 
physical heart and X-ray examination. Since, however, the mui 
murs and, principally, systolic murmurs, provide the most in 
portant physical findings made in this connection, it must, 
priori, be expected that a phonocardiographic study of th 
physical properties of these murmurs must prove of value. 

A summary description of the construction of the new apparatu 
will be given in a chapter below entitled Methods. A detaile: 
electro-technical account of the apparatus in question will b 
found in the appendix written by Mr. TorKEL SrorpDAt. 


Jescription of normal and pathological cases.: 


The normal cases consist of seventeen infants, thirty-two 
children aged from 2 to 4, forty-four from 7 to 9 and forty-two 
irom 12 to 14, in all, one hundred and thirty-five children, The 

ifants, as a rule, come from a children’s nursing institute of 
Kronprinsessan Lovisas Vardanstalt. Children of the age of 2—4 
are from day nurseries in Stockholm. The older children are 
pupils at elementary schools in Stockholm. Size, age- and sex- 
classification of the normal cases may be seen from Table 10. 

As regards normal cases more or less strict stipulations may 
be laid down. For this reason they have been divided into two 
groups, Group 1 embracing clear cases, Group 2 cases which 
may be termed slightly doubtful and regarding which exception 
may possibly be taken on one or several points. The object 
has been to provide a particularly favourable opportunity for 
analysis by means of comparisons between the two groups. It 
may be mentioned in advance that no differences have been noted. 
Therefore, after a close analysis of the groups an amalgamation 
has been considered justifiable. 

As regards Group I of normal cases the following remarks 
may be made. In relation to case history serious diseases must be 
evaded, especially those which are apt to affect circulation organs. 
It is, of course, out of the question to raise the stipulations up to 
the point of insisting that the individual should never have 
suffered from any disease. No one can entirely escape infections. 
The line has been drawn in such a way as to ignore data of slight 
infections, common colds and similar ailments. Equally, children 
who have had the measles have been included. Thus 36 children 

’ As mentioned in the preface a Special Report of Cases has not been 
included in this work. If further information be desired it may be obtained 
from the Library of the Caroline Institute, Stockholm, where a Special Report 


of Cases has been deposited in two copies. The registration numbers of cases 
n this book correspond to numbers in the fore-mentioned copies. 
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Table 10. 


Group 1 = clear cases. 
Group 2 = slighthy doubtfal cases. 


Normal cases distributed according to age and sex. 


|91 92 97 103 


| 106 117 125 129) 


1 nl. indicates normal cases. 


96 109 111 114 


119 123 128 I 


104 | 


Age Group 1 Group 2 T 
ota 
— boys girls boys girls 
0—1 9 8 li 
2—4 | 14 11 4 3 39 
7—9 | 13 18 7 6 44 
12—14! 18 17 4 3 42 
Total 54 a4 15 12 13 
O—1 131 134 135 137 132 133 136 139 = 
| 138 142 143 144 140 141 145 146 O 
| 147 
2—4 (1217 18 3465 4 22 48 71 75 19 29 56 68/6 84 118 = 
(70 93 95 98 101 89 49 107 116 3 
| 108 112 120 121 127 = 
7—9 |10 13 14 15 23/7 9 25 26 27 38 11 16 2035/5 40 47 77 S 
| 30 33 36 41 100/389 44 72 73 76 37 60 102 | 82 115 i 
(105 122 130 78-79 80 83 86 
37-110 
12—14|21 31 3257 58.3 24 28 42 43 61 64 94/8 49 85 2 
62 66 67 69 90 45 46 55 74 88 $ 


(four in the 3-years-, fourteen in the 8-years- and eighteen in t] 
13-years-group) have suffered from this disease, though a goo 
time before the examination. On the other hand, scarlet fever, ha 
with one exception, been rejected. The exception relates to a gi 
of 7 years (case 72 nl.1) who, however, did not evince any sympton 
of heart disease, either during or after her illness, and whose cas 
history in other respects was normal. She recovered from sca 
latina four months before my examination of the case. Thus, tl 
inclusion of case 72 nl. in this group was due to an oversigh 
Diptheria has not been accepted. All the children show negati\ 
case history as far as previous rheumatic infection is concerne: 


| 


Table 11. Clinical examinations of the normal cases. 
eee Haemoglobin Red blood Sedimentation | 
He (Autenrieth) corpuscles rate 
% milj mm* hour 
\ge-group = 
years smallest smallest smallest smallest 
means and means and means | means!) and 
largest Jargest largest largest 
figure figure figure figure 
Group 1 

0O— 1 85 68—154 44 |3.6—5.9 6 0—18 

2— 4 72 | 6U— BU 74 55— 85 4.1 36-5.0 1 2— 
73 90. ° 65—105 3 3.8—).3 

118 105—135 

5 95 5 |3.7—5 2— 

12—14 78 90 8 60—9 4. 3.7—).4 6 
Group 2 
118 | 100—165 

2—14 60— 90, 44 |3.6—6.1! 12 4—30 


and also with regard to subjective or objective symptoms from 
the heart. All children in school-age have taken part in gymnas- 
ties. Each child has been thoroughly examined, chief attention 
being paid to the circulation. 

The results of physical examination of the heart have in all 
cases been normal. Twenty-eight children (ten in the 3-years-, 
nine in the 8-years- and nine in the 13-years-group) have in aus- 
cultation divulged indistinct, very faint systolic murmurs which 
in the opinion of most authors is quite a normal phenomenon. 

Two children, a boy of 3 years and a girl of 13 (cases 98 nl. and 
74 nl.) have shown albuminuria. Two children, a boy of 3 years 
(case 17 nl.) and a girl of 8 (case 7 nl.) have shown traces of 
reducing substance in the urine. The examination refers in these 
cases to one single occasion. 

As regards blood pressure, haemoglobin and the red blood 
corpuscles, all values lie on the whole within normal limits (see 
Table, 11), However, two cases of systolic blood pressure (28 nl. 
and 97 nl.) lie at 130 mm. Hg. and one (case 99 nl.) at 135 mm. 
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Hg. A boy of 3 (case 98 nl.) showed a haemoglobin value of 
55 per cent, the remainder over 60 per cent. The results of 
sedimentation rates are normal, with one exception (case 76 nl. 
= 26 mm). 

Group 2 comprising 27 children fulfills generally speaking th« 
same requisites as Group 1. In certain respects, however, som¢ 
divergence will be noted which in a close critical examination ma) 
be suspected of indicating that the child cannot be classified a 
fully normal and healthy. Thus, for instance, 5 children hav 
suffered from scarlet fever, while in one child (94 nl.) there ha 
been a suspicion of peeling some time before the examination 
which may possibly have been caused by scarlet fever. On 
child (64 nl.) has previously had diptheria. Regarding the stat 
of the heart, as in Group 1, no pathological signs have bee 
observed. Faint systolic murmurs have appeared in 12 case 

The cases of congenital heart disease consist of 69 boys an 
66 girls from newborn stage to 19. Only five cases are over 1( 
With the exception of case 124 (situs inversus), all cases hav 
been subject to examination before reaching the age of 1' 
The cases have been selected during a period from 1936 to 194 
from various children’s hospitals in Stockholm. (96 came from t] 
pediatric clinic at Kronprinsessan Lovisas Vardanstalt, 20 fro: 
the Nortull, 17 from the Samariten and 2 from the Sachs hospitals 
92 of these children have been staying, for shorter or longer period 
as patients at the various hospitals. 43 have only received pol 
clinic attention. 

As to distribution according to sex and age see Table 12. 

As may be seen the cases are divided into two groups. 


Group A. Cases with marked cyanosis (Morbus ceruleus). 
Group B. Cases without marked cyanosis. 


Different methods may be preferred in the compilation « 
cases of congenital heart defects. On the one hand, only cas 
in which the correctness of the diagnosis has been proved might | 
included. This would involve principally cases with diagnos 
verified by post-mortem. Such cases would, however, con 
prise solely the most severe cases of congenital heart malformatio! 
On the other hand, in accordance with the procedure chosen her: 
a considerably more extensive number of cases of congenita 
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Table 12. Cases of congenital heart disease distributed according 
to age and sex. 


Age Group A Group B 


Total 
— boys girls boys girls 
0—1 11 8 15 43 
1—5 8 6 18 17 | 49 
5—10) 1 2 10 | d 18 
i\0O—17 3 2 16 25 
Total 24 19 45 47 135 
0—1 _ ae 1 3 5) 44 45 46 48) 47 49 51 52 
9 10 11 7 #8 15) 50 53 55 56| 54 59 60 61 
12 138 14: 16 17 57 58 62 63 132 
18 90 127 184 


22 23 26/28 30 32) 73 74 7% 7) 72 77 78 79 

29 31 81 84 8 86 80 82 89 9% 

87 91 93 99 98 100 101 103 

102 128 | 135 

5—10 35 33 34 83 88 94 96 92 97 104 106 


105 108 109 111) 107 


10—17 37 38 39| 36 40 42 123 125 110 112 113 114 
41 115 116 117 118 

| 119 120 121 122 

| 124 129 130 131 


heart diseases with as reliable a diagnosis as possible may be 
brought together. In order to carry this into effect certain 
requisites have been laid down as regards diagnosis for which 
account will be rendered in due course. 

Excepting post-mortem cases (Table 14) and certain special cases 
mentioned below, the writer has refrained in the present work 
from attempts at defining the particular defect or defects of the 
heart in the individual cases. Experienced pediatricians have for 
long been of the opinion that a reliable special diagnosis in an 
individual case is generally only feasible by means of post-mortem, 
a contention confirmed by a number of writers who have entered 


= + 
1—5 | 19 20 21 | 24 25 27) 64 65 66 67 69 70 71 
126 133 
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thoroughly into the question, for instance HEUBNER (1906), 
BLUMENFELDT (1925), IRvINE-JoNEs (1926), LEEcH (1935), ABBor1 
(1937). This is due to the uniformity of the symptoms of the differen 
heart malformations which in practice makes most efforts a‘ 
special diagnosis almost or entirely futile. Moreover, the com 
binations of defects which are in themselves numerous add, o! 
course, further to the total of different types of heart diseases and 
consequently, to the difficulties of special diagnosis. 

The author, for this reason, has reluctantly given preference t 
a procedure based on an undifferentiated diagnosis. It is in prin 
ciple, no doubt, to be desired that in future special diagnoses b 
introduced to a larger extent, but, in order to achieve this, an 
to ensure scientific reliability in the treatment of the case 
diagnostic means now beyond our reach are postulated. In clinic: 
diagnosis generally the practice is to appraise symptom aft: 
symptom. Every single symptom furnishes a certain plausib 
reason for the diagnosis, i. e. for a more or less accurate classific: 
tion of cases which are assumed to be alike. By using differe: 
symptoms in this manner a comparatively high degree of prob: 
bility and a relatively reliable delimitation is gradually attaine: 
In the present work this method must be adopted, since it wou 
be undesirable to limit the investigation to an insignificat 
number of cases in which the accuracy of the diagnosis can | 
established. Consequently the material must unavoidably conta 
vases in which doubt as to the tenability of the diagnosis ma 
perhaps, be entertained. It should, however, be emphasized he 
that one or two cases of mistaken diagnosis, should they occu 
do not play any part worth mention, since in a group-examin 
tion like this, light should be thrown on average factors, range 
variation, etc. Should, for example, a case or two be sorted ou 
on account of the diagnosis being deemed erroneous, sufficient 
extensive ground would, however, in all probability be cover 
to prevent the figures concerned from being appreciative 
affected. 

All cases of congenital heart defects are free from case histo 
of any heart disease before the diagnosis of the congenital malfi 
mation. In all cases but eight congenital heart defect before t 
age of four has been diagnosed by physicians. The eight exce 
tions consist of two cases, 114 and 125, in which diagnosis did n 
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1 able 18. 135 cases of congenital heart disease, distributed according 


to diagnostic criteria. 


Cases 


Group A 
Marked cyanosis = 43 cases 


Cases not examined post-mortem 


= 28 cases 


Cyanosis 
examined Only Only 
post- cyanosis and cyanosis and Only 
mortem positive positive heart | cyanosis 
and positive 
: X-ray exam. 
x-ray 
8 12 2 18 | 20 21 15 
Ef 6 9 10 | 23 28 24 16 3 
11 14 17 | 27 29 
18 19 26; 30 32 
22| 31 36 43 | 34 385 38 
ae 39 40 41 
42 | 
Total 15 Total 19 Total 4 | Total 4 Total 1 
Bi Be 


Group B 


Without marked cyanosis = 92 cases 


82 cases 


Cases Cases not examined post-mortem 
examined | 
post Positive heart exam. and 
of special | aris Bore positive heart 
mortem di : positive x-ray 
aguosis exam, 
% 45 46 48 56 109 123 47 49 50 52 53 57 44 64 TI 
p 51 54 5d | 124 125 126 58 59 60 62 63 65 72 75 77 
S| 61 73 76 | 127 66 67 68 69 70 74 78 83 84 
134 79 80 81 82 86 M1 94 
ag 87 88 89 90 92 93 97 99 100 
= 2 96 98 101 102 104 105 103 106 110 
&s 107 108 114 115 116 118 111 112 113 
= 119 120 121 122 128 129 117 
py 130 131 132 153 135 
Total 10 Total 7 Total 53 Total 22 
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take place until the age of five, one case, 116, not until six, anc 
three cases, 108, 118 and 119, not until the age of seven. Th 
cases 123 and 124 concern a brother and a sister with situs inversus 
a diagnosis which was only made at the age of twelve and ninetee: 
respectively. 

Practically every included case has thus been diagnosed i 
early childhood. In most cases the diagnoses were performed a 
children’s hospitals. 

The rules according to which the cases are divided into grouy 
with and without cyanosis (Groups A and B) have been spec 
fied in Table 13. 

Group A includes 15 post-mortem cases (34.9 per cent). Parti 
ulars of age and sex and the various anatomic diagnoses wi 
be found in Table 14. 

As regards the diagnosis of the remaining 28 cases belonging t 
Group A symptoms and combinations of symptoms, as detailed i 
Table 13, have been insisted upon. 

Cyanosis has generally, and rightly so, been accepted as one « 
the most important symptoms of congenital heart disease an 
to some extent, no doubt, it serves as a gauge of the degree « 
severity of the diseases. For the sake of convenience, therefore, a 
cases of morbus ceruleus have been assembled in a special grou 
which has, as a result, become typical of the graver cases. Cyanos 
is, however, not always a criterion of congenital heart diseas: 
Because of this only pronounced cyanosis which has remained fi 
an appreciable time has been approved as a criterion. Some « 
the infants have suffered from intermittent attacks of cyanos 
and, in the intervals, only less pronounced cyanosis. No shat 
line can, however, be drawn between cyanosis and not cyanosi 
This applies particularly to some of the younger children who ha\ 
met with an early death and with regard to whom it may hay 
been difficult to decide whether the cyanosis has been permane! 
or barely terminal. In some cases permanent cyanosis becom: 
developed first in the neighbourhood of the age of two yea 
(Hevusner, 1906, Apport, 1937). Certain cases now classed amot 
Group B may, therefore, quite possibly by and by prove to belor 
to Group A. 

Apart from cyanosis, positive results have been obtained in % 
cases (46.5 per cent) in the physical examination as well as in ¢/ 
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X-ray examination of the heart. The physical examination has, as 
ar as can be determined, been clearly pathological. Murmurs have 
mostly proved very evident. Occasionally thrill has been noticed 
ind in some cases precordial bulging. 

All cases except six (Group A: nris. 15 and 31, and Group B: 
iris. 64, 99, 113 and 127) have been X-rayed. 

Positive X-ray examination signifies, according to the roent- 
renologist, change of shape of the heart or marked symptoms of 
ventral pulmonary stasis such as to justify the term pathological 
is covering the result of the examination. The changes disclosed 
in the radiograms are in some cases very pronounced, in others 
mly moderate. It may, perhaps, appear strange that positive 
results of the X-ray examination have been noted in so many 
of these cases as well as in those belonging to Group B. This 
may possibly indicate a prevalence in the material of congenital 
heart defects with fairly pronounced changes. Thus, in the 
choice of material a selection has taken place at the expense of 
milder cases with a view to the inclusion only of as definite cases 
of congenital heart malformations as possible. 

Four cases have only presented the symptoms cyanosis + posi- 
tive radiographical examination. Case 2 of these was entered 
at Kronprinsessan Lovisas Vardanstalt under the diagnosis of 
congenital heart disease. The child had pronounced cyanosis 
chiefly on hands, feet and lips. X-ray examination revealed 
enlarged heart with pronounced bulge of the right contour. The 
child showed mental retardation to a high degree, probably 
Mongolian idiocy, and is in the care of a children’s asylum. 
No re-examination has been possible. Case 7 comprises a girl 
of one month. Auscultation gave varying results. At the first 
examination a systolic murmur was perceived which later was 
found to have disappeared. The girl showed marked cyanosis 
and dyspnoea and the X-ray examination was clearly patho- 
logical. In case 13, examined at the age of five and ten months, 
pronounced cyanosis and great roentgenological changes have 
been noted. Case 16 comprises a girl of seven months with 
marked cyanosis. The X-ray examination showed enlargement 
of the heart. Auscultation gave as in case 7 varying results, 
but a queer whizzing murmur was heard at one of the examina- 
tions, 
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Four cases (9.3 per cent) have, apart from cyanosis, shown po- 
sitive results only of the physical heart examination. All thes: 
cases have been connected with clubbing of the fingers, poly- 
globuli and very pronounced auscultation findings in the heart 

Finally, one case (no. 15) has been included in Group A 
despite the absence of X-ray examination and definite pathologi 
cal result of the physical heart examination. It concerns a girl o 
seven months with congenital right-sided club-foot, pronouncec 
cyanosis and clubbing of the fingers. Cardiac examination dis 
closed only a faint murmur and a strongly accentuated secon 
sound at the pulmonic area. Unfortunately the case has bee 
unavailable for re-examination. 

Group B includes ten post-mortem cases (10.9 per cent, se: 
Table 14.) In addition, Group B comprises seven cases (7.6 pe 
cent) with symptoms justifying definite special diagnosis in viv: 
They consist of one case (no. 109) of coarctation of the aort 
which because of its characteristic clinical picture, offers oppo1 
tunities for correct diagnosis (cp. ABBoTT 1937). In case 10 
a harsh murmur was perceived with maximal audibility ove 
aorta. The brachial systolic pressure was 160 millimeters me1 
cury and the femoral blood pressure could not be measure: 
The X-ray examination showed marked notches of the rib 
Further, there are two cases of situs inversus (nris. 123 and 124 
one case (no. 56) of congenital auricular flutter and, finall 
three cases (nris. 125, 126, and 127) of complete congenit: 
block. Regarding YaTER’s (1929) diagnostic criteria of congenit: 
block see page 53. 

In 53 cases (57.6 per cent) positive results have been obtains 
of the physical heart examination as well as of the X-ray exam 
nation. Considerable changes have been perceived almost une> 
ceptionally. The great majority of cases have formed the subje: 
of repeated examinations confirming that the symptoms from t! 
heart have generally remained unchanged. 

22 cases (23.9 per cent) have been included notwithstanding th: 
they have complied with the criteria mentioned in Table 13 on! 
with respect to the finding of pathological signs at the examin: 
tion of the heart. These cases have as a rule been examine 
several times and the cardiac symptoms have, as far as can | 
deduced, appeared ever since earliest childhood. (Case 106 ha 
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ywever, been diagnosed only at the age of seven.) Thus, in 
vite of the fact that these cases are in all probability to be 
aded as congenital heart defects, they have, for the sake of 
‘curacy, been statistically treated below in a group of their 
wn. (Group B,). For this reason this group may be said to 
present diagnoses which are possibly to be considered slightly 
ss reliable than the others. 


Methods. 


Before dealing with methods employed in this work a fe 
introductory remarks may be justified on some fundament: 
acoustic terms which will be used below. Mention of these f: 
miliar matters is made here for the sole purpose of precluding mi 
understandings regarding the terms. 

Sound phenomena may, on account of their nature, be divide 


into tones and noises. 

A tone consists of regular periodic vibrations comprising 
lowest frequency, the so-called fundamental tone, and, i 
addition, to a varying extent, other frequencies which are eve 
multiples of the fundamental tone, the so-called overtones. 

Noises consist of vibrations of an irregular, non-periodic chara 
ter. Tones may, in addition, to a greater or smaller degree, for 
part of noises. 

Frequency equals number of cycles per second and indicat: 
the position of the sound in the tonal scale (see Fig. 6). On: 
barred A = 426 cycles per second. 

Amplitude. The amplitude of a sound, that is to say, the max 
mum deviation from the mean position of an oscillating pa 
ticle, determines the strength of the sound. A microphone, i. 
an apparatus for the transformation of acoustic vibrations int 
corresponding electrical vibrations, can be used for the purpose : 
measuring the amplitude of a sound which in this case will | 
expressed as voltage (for instance, in millivolts). Intensity b: 
comes greater as voltage increases. The microphones, howeve 
are generally not equally sensitive, even though they a 
of the same type. Such a measure of the amplitude becom 

1 The international normal tone is one-barred A with 435 cycles per seco 
but sometimes 426 cycles per second is used and that happened to be t 
case in Fig. 6. 


lative in so far as it is dependent on the sensitivity of the 

iicrophone. 

In measuring the absolute sound intensity the term pressure 

mplitude is most often employed. Unit of pressure = 1 dyne/em? 

1 bar = gram-force. 

Sensitivity of the ear. It was formerly considered that the ear 

suld perceive sounds of frequencies between 15 to 20 and 15,000 

» 20,000 cycles per second. Investigations in later years (v. 

/EKESY, 1936) have, however, proved that the threshold lies at 
cycle per second. 

It is already known that it is particularly difficult for the ear 
io apprehend low frequencies. The threshold value is, according 
to v. Bekesy, approximately 3,000 dynes/em* at 1 cycle per 
second, At 50 cycles per second it is 0.2 dyne/cm? and, at fre- 
quencies of 800—2,000 cycles per second it falls as low as 10% 
dyne/em*. TRENDELENBURG (1935) gives, at 50 and 1 000 cycles 
per second, the figures 0.5 and 10 * dyne/cm.? 

Certain murmurs within, for instance, the frequency range of 
250—500 cycles per second will thus be easily noced by the ear, 
in spite of the fact that their amplitude is only a small frac- 
tion (perhaps a thousandth part or less) than those of the heart- 
sounds. This varying sensitivity of the ear to low and high sounds 
is of fundamental importance for the appreciation of the lack of 
conformity which prevails between auscultation and the results of 
phonocardiographic registration. 

The sound phenomena of the heart are in a physical sense a mixture 
of sounds and noises. For this reason it is impossible to define the 
frequency of a heart-sound or murmur with only one value. The 
best procedure would be to measure the amplitude at several 
different frequencies. In this way a complete »frequency spectrum» 
would be obtained. A simpler method would be to establish the 
frequency by means of appropriate frequency ranges selected for 
the purpose. It will be seen that the frequency range of the heart- 
sounds extends from about 25 cycles per second up vo 400 or 500 
cycles per second, and that of the murmurs from about 50 cycles 
per second up to 500, or occasionally up to 1 000 cycles per second 
(see Fig. 6). Within these frequency ranges there is therefore a 
mixture of noises and tones (fundamental tones and overtones) 
differing in amplitude. 


Description of apparatus. 


The apparatus employed in the method called calibrated phono 
cardiography consists of the following parts (an electro-technica 
description will be found in the appendix): 


Microphone 1. Microphone 2. 
Fig. 4. 


1) Microphone of crystal type. Manufacture: Model 66. Shur 
Brothers, Chicago, U.S. A. (Fig. 4). 

Two types have been used, microphone 1, without closed chan 
ber, and microphone 2, with closed chamber. As will be see 
below, microphone 1 has been employed for the purpose of th 
registrations in the present work, and microphone 2 to measu! 
absolute sound amplitude by means of calibration. 

2) Phonocardiograph (Fig. 5). 


3) Loudspeaker system for demonstration purposes. 


Fig. 5. 
a. Front view of the phonocardiograph. 
b. Back view of the phonocardiograph. 

ce. A schematic diagram. 
1= the input of the apparatus. 2= pre-amplifier. 3= filters. 4 =switchi 
arrangements. 5 = post-amplifier. 6 = electrocardiograph with built-in oscil! 
graph coils. 7 = tube oscillators. 8 = calibration knobs. 9 = iustrument f 

checking calibration voltage. 

A = alternative A (2 phonocardiograms, 3 electrocardiograms) 
B = alternative B (4 phonocardiograms, 1 electrocardiogram) 


see text page 
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4) Electrocardiograph of three-lead type, »Triplex», Manu 
facture: Universitetets Instrumentverkstad (The Instrume: 
Laboratory of the University), Lund, Sweden (Fig. 7). 

The Phonocardiograph. From the microphone impulses a 
carried to the input of the phonocardiograph (Fig. 5: 1). In t! 
pre-amplifier (Fig. 5: 2) they are divided into four channels, co 
taining four uniform amplifiers functioning independently of o1 
another. From the pre-amplifier the impulses are led into a filte 
system (Fig. 5: 3). 

Filter units. (Fig. 5:3.) The apparatus contains two typ 
of filter, high-pass filters obstructing the low frequencies b 
admitting the high ones, and low-pass filters operating in the opp 
site way. By means of special coils these filters have been render 
strongly selective, the whole frequency-range covered by the sour 
phenomena of the heart being divided into a series of separa 
frequency bands. 

Murmurs 
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below 100 ———»> 


100 
| | 
<—175 400 —» 


| 
500 — 1000 —» 


Fig. 6. The position of the six frequency ranges in the tonal scale. 
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In Fig. 6 the position of the different frequency ranges in the 
mal scale has been given. From this it will be seen that the 
inds number six and, also, that they overlap. This procedure 
‘as chosen since the frequency ranges would otherwise have 
come so narrow as to entail the appearance of unwanted 
henomena (see further page 79). 

As already stated the phonocardiograph operates with four 
utually independent channels with a built-in amplifying system. 
switching arrangement 
(#ig. 5: 4) serves the 


purpose of giving, alter- 


nately, two of the chan- 


els two different 
Ne ls tv ff ren fre system 
quency ranges. From the 


eo) 


filter units che impul- 
ses are led to the post- 


amplifiers of the phono- ra 
cardiograph (Fig. 5: 5) Fig. 7. The Electrocardiograph 

(system Elmqvist). 
and from there to oscillo- 
graph coils built into the electrocardiograph (Fig. 5: 6 and 7). 
These coils are manipulated by means of five handles shown 
to the extreme left in Fig. 7. 

By means of the above-mentioned switching arrangement 
three electrocardiographic leads and, simultaneously, two fre- 
quency ranges are registered in the one case and in the other only 
lead II of the electrocardiogram and the remaining four frequency 
ranges. Thus, for every patient under examination two recordings 
are required in accordance with the following scheme: 

PCG. = Phonocardiogram. ECG. = Electrocardiogram. 

PCG. below 100 cycles per second. 

ECG. lead I 

ECG. lead II 

ECG. lead III 

PCG. 500—1.000 cycles per second. 

| PCG. 50—175 cycles per second. 
PCG. 100—250 cycles per second. 
ECG. lead II 

PCG. 175—400 cycles per second. 
PCG. 250—500 cycles per second. 
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The adjust- 
ment of the 
audio- With filters Without fi ors 
frequency 
generator 


per sec. EE 


100 cycles 
per sec. 


400 cycles 
per sec. 


«a= frequency range 0—100 epetes per second = = frequency range 175— 400 cycles gee st 
= » » 


250— 500 


50-175 
500—1000 


» » 100—250 » » 
Fig. 8. Tests on the properties of the filters. 


x = building-up phenomena. 
y = decaying 


Tests on the properties of the filters. In the place of microph: 
impulses alternating voltages of known frequencies have b 
introduced by means of an audio-frequency generator. In 
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ne case the impulses from this generator have been connected 
hrough the filter system. In the other case connection has been 
stablished without the filters by using only an amplifier. By 
eans of this experimental arrangement different frequencies 
ive step by step been studied. (50, 100, 150, 200, 250, 300, 400, 
00, 600, 700 and 1,000 cycles per second.) 

In comparing the curves with and without filter it is evident 

iat the building-up and decaying phenomena are not instan- 

ineous owing to the transient response characteristic of the 
iilters (Fig. 8). These phenomena are, however, of rather short 
curation, as a rule not exceeding 1/50 second. They do not mate- 
rially affect the shape of the curves. 

Besides, Fig. 8 provides an opportunity of forming an opinion 
of the selective capacity of the filters. Only the overtones of the 
stated frequencies are admitted. This is illustrated in the curves 
by the fact that vibrations have only been registered above indi- 
cated limits (= overtones) but none below. 

Sound calibration. In addition to the filter and amplifier 
appliances described above, a built-in contrivance for measuring 
the amplitude of the sounds is to be found in the phonocardio- 
graph. It consists of tube oscillators by means of which voltages 
of known pitch and amplitude are introduced. The voltages 
emitted have the following frequencies: 70, 175, 275, 375 and 
700 cycles per second. The frequency 70 lies within the band 
below 100 as well as within 50—175 cycles per second. As will 
appear from the above scheme, the remaining frequencies will lie 
in the approximate centre of their particular frequency ranges. 
By means of attenuators the calibration voltage can always be set 
to a convenient level for comparison with the microphone vol- 
tage. 

Graphic registration. With a view to turning to account the 
advantages thus secured by means of calibrated phonocardio- 
graphy, the results have been compiled in a diagram (see Fig. 9). 

Along the abscissa the phenomena forming part of the phono- 
cardiogram, the first, second and third heart-sounds, as well as 
the auricular sound and systolic and diastolic murmurs, have 
been arranged separately and successively. The different fre- 
quency ranges have been measured in cycles per second. Along 
the ordinate the amplitude of the various sound phenomena has 
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Fig. 9. Graphic registration of the sound phenomena of the heart in 
logarithmie scale 


a = position of calibration knobs. 


been expressed in millivolts by means of a logarithmic scal 
By using forms of this type the delineation of the curve 
easily completed and the method becomes a matter of routil 

Sourees of errors. The figures obtained from an analysis 
normal material display a very wide distribution. The highest a 
lowest amplitudes reach 300 and 0.03 millivolts respectively (1 
relation between them being that of 1 to 10,000). 

Even though several measurements on the same person 
carried out under circumstances as uniform as possible, t 
figures obtained are fairly variable. 

Several reasons for this may be advanced. The sound phe 
mena of the heart may change in the same person from one n 
ment to another. There is also a possibility that the micropho: 
notwithstanding every possible care, has not rested on exac 
the same point on the thoracic wall. Further, the patient may 
between two recordings, have changed his position ever so sligth 
This possibility cannot be entirely eliminated particularly 

* In the following, absolute measures of the amplitude of sound phenom 


will to some extent be used in accordance with a method described be! 
The amplitude will then be expressed in dynes/em?. 
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able 15 a. Standard error of measurements for a single determina- 
on o» in millivolts and in percentage of the mean (M) obtained at 
double determinations performed on the same occasion. 


n = number of cases including 0 figures. 


om 
Frequency range cycles per second. | n M 
volts of M 
First sound. 
14.48 3.77 | 26 
31 0.097 0.069 | 71 
@ 0.082 0.072 | 88 
Second sound. 
3 0.110 0.060 5d 
Third sound. 
Auricular sound. 
Systolic murmur. 
Below 100 ..... 31 0 


the case of children. Finally, the weight on the microphone, very 
inconsiderable in itself (see below page 83), may perhaps vary 
a shade. 

For this reason it has been necessary to perform a special in- 
vestigation regarding the reliability of the method. 

Tests have been made by means of double determinations 
obtained from 31 children. The results arrived at are noted in 
Table 15 a. 

From Table 15a will be seen that the amplitudes of the 
lower frequencies of the sound phenomena at the investiga- 
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Before registration is performed the calibration knobs (Fig 
5: 8) are placed in the desired position. Calibration voltage and 
amplification within each particular frequency range is adjusted 
so as to render the double amplitude of the phonocardiogram equa 
to 1 cm. This is checked on the instrument to the right on th: 
post-amplifier (Fig. 5:9). The position of the calibration knob 
is annotated (e. g., 95, 8655). The phonocardiographic registratio1 
is carried out in two stages with switching from position A to |} 
in between (see scheme page 77). The registration is performed iy 
a breathing interval after expiration. This is, however, ou 
of the question in the case of infants and younger children wher 
in lieu, a longer curve must be recorded. 

Analysis of the phonocardiscgram. The different sound phe 
nomena, the first, second and third heart-sounds, the auricula 
sound, and the systolic and diastolic murmurs, have been measure 
each one separately. The greatest amplitude within each separat 
frequency range is given in millimetres. Amplitude always si 
nifies the double amplitude because calibration voltage with it 
double amplitude has been fixed at 1 cm. (see above). In acco 
dance with the figures derived from the position of the calibratio. 
knobs the amplitude has been plotted on the diagram. 

Example: (See Fig. 9.) Frequency range below 100 cycles per seconc. 
Position of calibration knob = 8. Double amplitude of the first soun:! 
within this frequency range = 20 millimetres. The amplitude of the 
first sound is, therefore, in this frequency range = 18 millivolts. 

Frequency range 50—175 cycles per second. Position of calibratic 
knob 7. Double amplitude of the first sound = 10 millimetres. The 
amplitude of the first sound = 3 millivolts. 

Frequency range 100—250 cycles per second. Position of calibration 
knob 6. Double amplitude of the first sound = 3 millimetres. The 
amplitude of the first sound = 0.3 millivolt. In the following frequen: y 
ranges the amplitude is 0. 

In the same manner the amplitudes of the second, third and four' 
sounds and of the systolic and diastolic murmurs within the differe: 
frequency ranges are inscribed. 


Method with calibrated microphone. 


It has been pointed out above that crystal microphones, thoug 
of the same type are not equally sensitive. As a result, values 
the amplitude of sound phenomena obtained by microphones a 
only relative ones and dependent on the particular microphon 
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It goes without saying that there is nothing to prevent com- 
oarisons of the sensitivity of different microphones, i. e. different 
voltages produced by the microphone, but not much is gained 
hereby. With a view to ensuring comparable measures of sound 
implitude it could be necessary to keep a special microphone, as 
. standard for future comparisons. For obvious reasons such a 
rocedure would involve considerable practical inconveniences. 
Moreover, it is not unlikely that the standard microphone would, 
in the course of time, prove inconstant. 

Evidently, therefore, it would be most desirable to procure 
a method for calibration of the microphone before use. Such 
calibration has, in fact, been accomplished. Before dealing with 
the method worked out, some special problems arising in this 
connection must first be dealt with. 

The sound heard on the surface of the thoracic wall is due to 
the vibration of this wall. Should measurements of the amplitude 
of these sound phenomena be desired various forms of procedure 
suggest themselves. One way would be to immobilize the skin by 
means of the measuring contrivance, whereupon the alternating 
pressure of the microphone membrane which has been placed 
directly on the thoracic wall can be registered. Another proceeding 
would be to try to measure the amplitudes of the free skin surface 
at different points. A third method was eventually chosen. A 
closed chamber was introduced in such a manner that one of its 
walls constituted that part of the thoracic wall from which the 
sound phenomena, required for the occasion, emanated. In this 
closed chamber alternating pressure arises as a result of the changes 
of volume caused by the vibration of the skin surface. Actually, 
this form of procedure is analogous to that used in ordinary aus- 
cultation. Both with the use of a stethoscope and when the ear 
is applied directly to the thoracic wall a closed chamber is 
formed, the alternating pressure of which effects the tympanic 
membrane. 

If form and volume of the closed chamber are given, alternating 
pressure, which is a secondary phenomenon in the chamber, con- 
stitutes a measure of the vibration of the skin surface, and, con- 
sequently, of the sound from the point in question. However, 
there is no simple relation between the amplitude of the free skin 
surface and alternating pressure in the chamber. Experiments 
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with chambers of different volumes have given evidence of alter- 
nating pressure increasing more slowly than inversely in propor- 
tion to the volume of the chamber. By means of a simple cal- 
culation, however, it is possible to record approximately the 
amplitude (mean amplitude) of the part of the thoracic wall 
which forms the wall of the-chamber. Nevertheless this is of 
little interest, as only the amplitude is obtained which prevails 
at the time when the microphone is applied. From this will be 
seen, therefore, that the. volume of the chamber should be 
established once and for all, and, that the measure of the sound 
amplitude should be expressed in the alternating pressure which 
arises in a closed chamber, defined as below. A prerequisite fo1 
the use of a microphone with chamber is that the pressure sen- 
sitive cell in the chamber can be rendered immune against the 
vibrations of the wall of the chamber. That this is possibl 
has been experimentally proved in apparatuses employed here. 

The following particulars regarding the chamber are of impor 
tance. 1. The volume of the chamber. 2. The size and form of th: 
surface pressed against the body. 3. Mode of application of th« 
microphone. 

As it is desirable, with regard to disturbances, that the micro 
phone gives as high a voltage as possible, it is appropriate that th: 
volume of the chamber be made small. On the other hand, there 
is, for several reasons, a lower limit for volume. That is to say 
it is necessary to make the diameter of the chamber wide enough 
to allow a greater part of the circular skin surface to vibrate with 
out being greatly moderated by the fixed edge. Furthermore, thi 
fact that the thoracic wall curves in somewhat into the chambe: 
involves that the volume should be made so great as to permit th 
omission of the effect on the volume of this curvature. 

From practical reasons the following measures have been de 
fined. The volume of the chamber is 10 em*. The vibrating wal 
is circular from natural reasons, the diameter being 2.5 cm. Th 
external diameter of the chamber wall has been fixed at 4.0 em. 
The microphone should be applied directly to the skin withou 
other charging than its proper weight. The chamber or micro 
phone obtained in this manner will be seen in Fig. 10. 

In the course of the investigations performed hitherto the chan 
ber has been constructed to fit the type of microphone earlier i 


rophones with closed chambers 


ise (see microphone 2, Fig. 4). \ 
n future, of course, special mi- \ 

nay be constructed with a view N 
» achieving even greater sen- \ 


tivity. 10 
Calibration of the microphone NX 
resents no difficulties. A 


special calibrator has been con- 


* 


25mm 


structed, described in the appen- 
dix. The principle of the calibra- 
tion is analogous to that of its 
practical application. When in Fig. 10, Schematic picture of 
use the chamber is closed by — microphone with closed chamber. 


40mm 


the thoracic wall of the patient 

the vibrations of which, as stated above, cause alternating 
pressure in the chamber, while in calibration it is shut by means 
of a mechanic device in which a piston moves harmonically, The 
piston stroke volume is known, and, consequently, relative 
variation of volume and, finally, alternating pressure. 

Thus a microphone with closed chamber has been calibrated and 
absolute measures of sound amplitude established. The absolu- 
teness of the measures is due to the fact that the sound amplitude 
is expressed in an acceptable unit from a physical point of view. 
It is only limited by the measuring of the sound pressure in the 
air chamber instead of the amplitude or the pressure of the skin, 
these two properties being very much harder to determine. This 
limitation is considered of no practical importance as a standard- 
ized chamber is used. 

The advantages of calibration are obvious. Results obtained 
with different microphones with closed chamber become compar- 
able. Furthermore, certain factors which may affect the micro- 
phone, such as changes due to temperature or time, may be 
submitted to control. 

In calibration of microphone with closed chamber (see mi- 
crophone 2, Fig. 4), the same alternating pressure in the chamber 
has produced voltages of unequal height for different frequencies 
(see Appendix). In Table 16 approximate millivolt values 
tor 100 dynes/cm? within the different frequency ranges are 
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Table 16. Calibration of microphone with closed chamber. 


Frequency range cycles multi- 
y dynes cm?| millivolts plication 


20 
| ..| 100 25 
| 100— 250 . 25 
100 30 
25 
500—1000 . 100 25 


given and, accordingly, the respective multiplication facto: 
have been specified. Thus, it will be necessary to multiply mill - 
volt values of microphone with closed chamber by these quantiti 
in order to obtain absolute measures of sound amplitudes expresse 
in dynes/cm? of the chamber. 

With a view to avoiding this rather cumbersome multiplicatio: 
in routine work, the various calibration voltages have been ma 
adjustable to fit microphone sensitivity, corresponding to t] 
various frequency ranges. 


Comparison between values of sound amplitude in using micre- 
phones with and without closed chamber. 


As already mentioned a microphone without closed chamber h: 
been employed at the phonocardiographic inquiries. This 
because of the fact that the problem of securing absolute measur: 
of sound amplitude was only attacked at a late stage of the in 
vestigations. Nevertheless, it would be of interest to compat 
the values of sound amplitude arrived at with a microphone wit! 
out chamber to those obtained with the new method. With 
view to investigating whether a systematic difference prevails b: 
tween both these methods double values have been registere: 
Alternatively, a microphone with chamber and one without, o 
the same occasion, has been applied to identical parts of t! 
thoracic wall of 17 test patients. Two measurings have been pe 
formed with each microphone. The values obtained in the: 
examinations are set up in Table 17. 

Table 17 comprises two series of registrations of the large 
amplitude within each frequency range. Each series consists ‘ 
17 double values. In the frequency range 500—1 000 cycles p: 
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Table 17. Means (M) and differences (D) and standard errors of 
lifferences [<(D)] regarding methods, where microphones with and 
without closed chambers have been used. 

The differences have been obtained by simultaneous determinations 
of both the methods. 


= microphone without closed chamber. 
m,= > with > > 


n = number of cases including 0 figures. 
Frequency First value of duplic. exam. Second value of duplic. exam. 
range n 
cycles per M D(m, —m,) + M D(m, — m,) + 
second. + «(D) + «(D) 


m, m, = m, m, 


Below 100 | 17 |18.70| 13.72 /+4.98 +251 17 |16.98| 16.28 +0.71 + 2.86 
50— 175 | 17 | 10.82) 12.04 —1.72 + 1.57 | 17 | 9.14 12.78 —3.64 + 1.46 
100— 250 | 17 | 0.98; 1.59 —0.60+0.16/17 0.99; 1.49 —0.50 + 0.25 


175— 400 | 17 | 0.41! 0.30 +0.12+0.13/ 17) 0.3 0.28 |+0.02 + 0.03 
250— 500 0.27, 0.138 17  0.21| 0.16 /+0.04 + 0.01 


second the positive values were less than 10 per cent of the total 
and calculation could not be performed. A calculation based on 
these differences discloses two significant ones. From the signs 
denoting the differences it will be seen that 8 out of 12 are posi- 
tive, a result quite consistent with what is to be expected as 
regards chance differences. Small differences between the meth- 
ods cannot be altogether eliminated on account of the number 
of values as a whole being rather limited, and, consequently, 
the mean errors are comparatively great. However, it may be a 
mere chance that two differences are significant. The possibility 
must be kept in mind, in dealing with a material comprising 
only 17 values, that the mean error has also a mean error, and, 
is too conditioned by chance. Furthermore, conclusions should 
be based on all the values in both series and not on ene or two 
single cases. The probability of a chance deviation, when only 
one mean error is registered, is 1 in 370 but, with a series of 12 
differences, probability becomes 12 in 370. Thus, it cannot be 
decisively stated that a systematic difference is at hand between 
the two methods. One of the significant differences is positive 
and the other negative. On the other hand, the possibility of 
small systematic differences cannot, as a matter of course, be 
entirely eliminated. From a physical point of view, the methods 
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rary and it is to be expected that they do not give quite iden 
tical figures. However, it does not follow that such difference: 
are of practical importance. With regard to the comparison 
made below, there is no reason to assume systematic difference 


of practical significance and, judging from such differences, the 


‘an hardly be sufficiently great to demand attention. The figure 
mentioned here are approximate, 

However, both these methods are difficult to compare, as th 
secondary factors, influencing the amplitude, are probably not 
identical in both cases. The investigation indicates that the vary 
ing thickness of the soft tissues is less apparent with the use o! 
a microphone with closed chamber than without. Both methods 
should be subjected to comparative inquiries, inter alia, wit] 
regard to the above-mentioned facts. It would, however, be de 
sirable to obtain approximate figures of examinations performed 
expressed in absolute measures of sound amplitude. In the fol 
lowing, the form of procedure has been to maintain, principally 
the measures of sound amplitude expressed in millivolts, in th 
analysis of the material, and only certain mean values have bee) 
converted to dynes/em? of the chamber. 

Thus, according to Table 16, the millivolt values obtained with 
out closed chamber can, by means of multiplication factors, b 
converted into dynes/cm* of the chamber, with adequate precision 


Clinie examination methods, 


Ordinary clinic examination methods have been employed i 
the inquiries on normal cases as well as on cases regarding con 
genital heart diseases. Haemoglobin values have been obtaine: 
by means of AUTENRIETH’s haemoglobinometer, sedimentatio 
rates according to WESTERGREN, apart from certain cases whe 
Str6M’s micro-method has been adopted. In working test 
KroGu’s bicycle has been used, work being measured in kik 
grammetres. Each test has had a duration of two minute 
This concerns normal cases in the 13-years-group. 


Statistical methods. 


Current statistical methods and formulae have been employs 
in the statistical analysis. The standard deviation, o, is ca 
culated according to the following formulae: 


\ here a indicates deviation from the mean and » the number 
«° observations. When » exceeds 50 the following formula has 
Leen used: 


The standard error of the mean ¢ (M) is computed according 
ty the formula: 

o 
yn 
Standard error of the standard deviation ¢ (c) is obtained by 
means of the formula: 


= 


é = 
The standard error of a percentage ¢ (p) is obtained by means 
of the formula: 

, 1 /p — p) 

(p)= 

n 

where p is the percentage and » the number of observations. 
The standard error of a difference ¢ (D) is calculated according 
to the formula: 

e (D)=+Vm,?+ m.? 


where m, and m, indicate the standard errors of the means in 
question. 

In computing the standard deviation o of a single determina- 
tion from double observations the following formula has been 
used: 


2n 


where d is the difference between pairs of observations and » 
the number of these differences. 

Furthemore, Bravais-Pierson’s coefficient of correlation and 
Sheppard’s method of correction have been used. When an 
explanation of the meaning of the statistical characteristics has 
been found necessary this has been given in the text. 
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The phonocardiogram of normal children. 


The normal cases consist of one hundred and thirty-{ 
children, as previously described, viz. seventeen infants (cla 
fied below as age-group under | year), thirty-two children of + 
age 2—4 (the 3-years-group), forty-four children in the age 7 
(the 8-years-group) and forty-two children in the age 12 
(the 13-years-group). 

In order to secure as normal heart activity as possible the chi 
ren have as a rule been made to rest in the examination-ro: 
for half an hour before the registration. After the rest the exa 
inations have generally been performed with the patient in 
supine as well as in an erect posture. The microphone has bh: 
placed at apex (mostly a finger’s breadth to the middle fr 
ictus) as well as on the base of the heart (in the second int 


costal space to the left of sternum). Some of the children, chiei \ 


the older ones, have been subjected to an additional examinat: 
after a specified measure of exertion. 
In the first hand the phonocardiogram has been examined w 


regard to results obtained from the investigations in a supi 
position with the microphone at apex. Then comparative exa: 


inations have taken place founded on phonocardiograms reg 
tered with the microphone at the base of the heart and at apex 
an erect position and after exertion. 

The sound phenomena vary, as a matter of course, with 1 
form and thickness of the thoracic wall. For the present purp: 
the cases have been divided into two parts, one falling belo 
the other above the mean of RowRer’s index = w/s*, wh 
w is weight of the body and s stature. This index expres 
the relations between weight and stature in a suitable m: 
ner. However, there are a great many indices (for insta! 
Kaup, PrrQuet) expressing the build of a person. No gr 
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nportance should in this case be attached to the choice of in- 
ex. The object has simply been to obtain a rough measure for 
fferentiating persons on the basis of proportion between 
eight and stature. RoHRER’s index which has been adopted 
‘re is built on the relation between the weight of the body 
id the cube of the stature. The index gives the weight per 


lume unit of this cube. 

For the same purpose, viz. to elicit the moderating effect of 
tie thoracic wall on the sound phenomena, 17 adult females have 
been examined with the microphone placed on and at the side of 


a 


the mammary gland. 

The sound phenomena of the heart have been studied with 
regard to frequency, amplitude and duration and also in relation 
to the electrocardiogram. 

In earlier electrocardiographic as well as phonocardiographic 
investigations averages and largest and smallest observed figures 
have as a rule been accepted as sufficing for an orientation. 
All the cases have been analysed by statistical methods, not 
only with regard to means but also regarding range of variation. 
It may be emphasized in this connection that range of variation 
becomes greatly influenced by chance when -measured by the 
largest and smallest figures which have happened to emerge. 
Moreover, this range is comparatively small when the number of 
vases is restricted, increasing with the size of material. Such a 
measure is insatisfactory because of this tendency. A range of 
variation calculated on the basis of standard deviation is devoid 
of this error. The greater the material the more exact the limits 
of the range of variation. The measure of the range of varia- 
tion obtained does not tend to become too great or too small 
according to the variations in the size of the material. The 
number of cases on which the present work is based is compara- 
tively large compared with investigated cases earlier accounted for 
in literature. 

For the purpose of a really careful analysis of range of variation 
verification of the actual normality of the distributions is required. 
Particularly in the case of investigations concerning the amplitude 
of the sound phenomena distributions generally disclose skewness. 
For this reason this side of the matter has been the subject of an 
inquiry (see pages 98 and 100). 
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Broadly speaking, the procedure here has been to offer i) 


Tables 19, 22, 24 and 26 means and also range of variatio 
calculated on a basis of 20, 2'/,6 and 3o. Details regardin 
sex and age have been given in special tables. 

The different limits of range of variation (mean +- 2 o, + 2', 
+-30) have been set out below for the reason that stipulatio. 
concerning normality may differ in strictness. The probabili 
of a value being normal is comparatively great within 2 o. Betwe 
2o and 3o the probability of a value being normal becomes | 
and a certain probability of its being pathological is at hand. 
3.6 the probability of the value being normal is practically nil. 
26 the probability of a value being normal is | in 22. At 2! 
the probability is 1 in 80 and at 3. 1 in 370. For clinical purpos 
range of variation calculated on 206 should be serviceable. TT) 
risk of the deviation being conditional on chance is in this ca 
1 in 22. Thus in 21 cases of 22 the deviation is pathological. 
extreme care is aimed at, when judging an individual ca: 
a range of variation based on -+- 30 should be used. Bel: 
the range of variation will be given in +. 206 and thereafter, 
parenthesis, in +. 3a. 

It should be stated that groups 1 and 2 of the normal cas 


i. e. clear cases and slightly doubtful cases, have been statistical) y 


analyzed and compared. However, no differences have be: 
found and, consequently, an amalgamation of the two groups h 
been considered justifiable. In order to avoid encumbering t! 
paper with superfluous figures merely the amalgamated vali 
have been given. 

In dealing with observed values, the 0 figures have, in so: 
vases, caused difficulties. For instance, if in the measuring of 
interval between sounds, one sound has escaped being record: 
there will, as a matter of course, be no interval. In such a cas 
is undoubtedly erroneous to perform calculations under an assun 
tion that the interval equals 0. It is possible that another app: 
atus may produce the very sound which has been unrecord: 
thus resulting in an interval materially deviating from 0. 
the circumstances it is manifestly correct, in the absence of « 
sound, to regard the interval as not determined and, consequent 
to base statistical characteristics only on such cases in wh 
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iefinite observations have been obtainable. Then, the 0 figures 
re excluded. 

The position is different when there is a question, for instance, 
f measuring the amplitude of a sound. The figure obtained may 
ve high or low, approaching 0 or lie as close to 0 as to elude re- 
istration by means of the apparatus in use. In this case inclusion 

f the O figures in calculating statistical characteristics commends 
iself at first hand. However, complications arise if an attempt 
is made to adhere to this principle throughout because of the 
tact that the 0 figures of some sounds comprise a very great part 
of the number of cases exceeding, perhaps, the half or even 90 
per cent. In such cases the inclusion of the 0 figures can be 
theoretically justified, but from a practical point of view the 
problem can reasonably be regarded as follows: Which values 
shall be noted when values are at all obtainable? Anyhow it is 
of interest to treat the cases from this viewpoint, and if only a 
small number of positive values are produced it seems rational to 
base the calculations solely on them. 

Thus, if it may be stated that the values of 0 are to be included, 
if they appear in a restricted number, and, further, that they may 
reasonably be omitted, if the 0 figures embrace a very great 
number of cases, it is, nevertheless, impossible to lay down fixed 
limits for the one or the other procedure. Under such conditions 
it seems most advisable to adopt the following principle, for the 
treatment of the cases. 

If the 0 figures form a small part of the cases, up to 10 per 
cent, they are invariably included. If the 0 figures are the 
majority of the cases, positive values being in a minority of 10 
per cent, only figures based on the positive ones are given. 
Within these limits values are, as a rule, stated both inclusive 
and exclusive of 0 figures. It is then left to the choice of the reader 
to decide which value may be accorded most importance and, 
when differences are concerned, it is impossible to see whether 
differences are significant according to both modes of calculation, 
or one or the other. 

As regards detailed analysis of the cases, i. e. classification 
according to sex etc., it is of no particular consequence if the one 
or the other point of view is preferred. The purpose is here to 
prove tendencies connected, for instance, with age or sex etc., and 
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it is then in most cases a matter of indifference if calculations are 
performed in one way or another. In order to avoid unnecessary 
figures only values including 0 figures are given, when there is 
a question of differences. However, calculations with and without 
0 figures have always been performed. When the results cd: 
not agree, figures for both modes of calculation are given ii 
the text. 

As regards duration of a sound there is hardly any reason t 
look upon it as actually existing when only part of a wave lengt 
is at hand. The matter is complicated because of the fa 
that it is here a question of a mixture of sounds and noises, i. 
of irregular vibrations. Consequently, the number of duration 
has been fixed according to the number of measured amplitude 
i. e. a duration has been included if the amplitude has exceed 
one millimetre. It must be considered fair to regard the u 
included durations as not determined. It may reasonably | 
supposed that a duration, now recorded as indeterminate, mig! 
have been estimated by another apparatus capable of registerin 
without difficulty, even smaller amplitudes than those record: 
here. Within the frequency range in question those duratior ; 
must, however, show a chance distribution. The durations with 
the frequency range which are eliminated when 0 figures are le 
out are neither particularly short nor particularly long. 


The first heart-sound. 


The first heart-sound occurs without exception after the b 
ginning of the Q wave in the electrocardiogram. As in the ca 
of earlier investigations it has been taken for granted here th 
no vibrations in the phonocardiogram appearing before the ‘| 

yave in the electrocardiogram belong to the first heart-soun:, 

as being of nonventricular origin. Mean distance from the 
rave in the electrocardiogram to the beginning of the fir 
heart-sound is 0.05 +. 0.001 second (Table 18). 

Generally the first heart-sound crops up in the latter part 
the QRS complex. Mean distance between the first heart-sou: 
and the S wave in the electrocardiogram is 0.01 + 0.002 seco: 
(see Table 18). 

Figures 11—16, derived from normal cases at different age 
show that the first heart-sound consists of a number of more 
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Intervals in seconds between the heart-sounds and electro- 
eardiographic characteristics in lead II. 


ll intervals measured from the beginning of one phenomenon to the be- 
nning of another, except I—S, where the interval is measured from the 
ginning of the first sound to the end of the S wave and T—II, where the 
i.terval is measured from the end of the T wave to the beginning of the 
s cond sonnd. (When the Q wave and the S wave or both are lacking, the inter- 
\als Q—I and I—S are measured from the beginning or the end of the R wave.) 


Normal cases group 1 + 2. 


n= number of cases excluding 0 figures. 


eiror of the mean. o = standard deviation. 


M + «(M) = mean + standard 


interval n M + «(M) o M + 20 M + 2.50 M + 30 | 
Q—I 117 | 0.050+0.001 | 0.015 0.02—0.08' 0.01—0.09 0.01—0.10 
I—§s 117 | 0.012+0.002 | 0.021 | —0.083—0.05 | —0.04—0.06 —0.05—0.07 | 
T—II_ 117 | 0.030+0.002 | 0.021 | —0.01—0.07 | —0.02—0.08 —0.03—0.09 | 
II—III 88 | 0.180+0.003 0.024) 0.08—0.18  0.07—0.19  0.06—0.20 
Iv—I 64 | 0.0734-0.002 0.020 0.03—0.11  0.02—0.18 0.01—0.13 | 
IV—Q 64 | 0.022+0.003 0.023 —0.02—0.07 | —0.03—0.08 | —0.05—0.09 | 


P—IV 64 | 0.123+0.003 0.021 0.08—0.16 0.07—0.17 0.06—-0.18 


P, Q, S, T = resp. waves in the electrocardiogram. 
I = first heart-sound. II = second heart-sound. III 
IV = auricular sound. 


third heart-sound. 


less irregular vibrations, the greatest amplitudes of which are 
to be found below 100 cycles per second. No regularly recurring 
phases can be evolved from the phonocardiogram, the shape of 
the curve changing considerably from one case to another. It 
is, thus, a 
vibrations of comparatively high amplitude together with a greater 
or smaller proportion of overtones the amplitudes of which are 


question of more or less irregular low-frequency 


of a much lower magnitude. 

In their descriptions of the different sound phenomena some 
earlier investigators (e. g., ORTAS and BRAUN-MENENDEZ, 1939) 
have put forward data regarding frequency, amplitude, duration 
and number of vibrations of the sound. Previously the data have 
varied a great deal, the values produced being, as earlier mentioned, 
dependent on the methods employed. Thus, as a rule, only certain 
selected frequencies have been the subject of registration. On the 
other hand, the lowest vibrations and the overtones have only 
been registered defectively, if at all. Amplitudes, when pre- 
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viously given, have been expressed in millimetres and contingen‘ 


to the degree of amplification. However, earlier it has not bee 


possible, in expressing the amplitude, to define this degree in tern 


translatable into reproduceable measurements. For this reason » 


comparison with earlier phonocardiographic investigations 
feasible as regards amplitude. 

Calibrated phonocardiography, an account of which has be: 
given above, renders reproduceable measurements of the chara 
teristic properties of the sound phenomena accessible, i. e. 
frequency, amplitude, and duration within their part of the tor 
scale (viz. below 1 000 cycles per second). As regards frequen 
and amplitude they must be discussed in connection with ea 
other and not treated as independent phenomena, as the am} 
tude is related to the frequency range within which registrati 
has been performed. The value of the greatest recorded ampliti 
should be noted and the frequency of the sound phenomena 
this particular amplitude stated. Of more service are, of cour 
measurements of the amplitudes of all the frequency ran 
within which the sound phenomena in -question extend. In t 
way an actual characterization of the frequencies and amplitu 
of the sound phenomena can be given. 

From Tables 19 to 27 and Figures 11—16 it will be seen t! 
the first heart-sound is a lowfrequency sound phenomenon w 
its greatest amplitude below 100 cycles per second. Within t 
frequency range it comprises on an average 3.6 + 0.1 vib 
tions which, in view of the fact that the duration is 0.10 seco: 
implies a “fundamental” frequency of between 30 to 40 cycles | 


second. 
Within this frequency range the mean of the amplitude 
17.4 + 1.2 millivolts. o = + 13.8 millivolts, i. e. only insig 


ficantly below the mean. Since the amplitude cannot 
below 0, it follows that the distribution in this series is not n 
mal, Actually all investigations of the amplitudes of the sou 
phenomena are marked by lack of normality in the distri! 
tions. On this ground an examination of the nature of th 
distributions is called for. 

As an instance the amplitudes of the first sound in all 
girls included in the material (see Table 20) have been chos 
The reason for selecting this particular series of measurement 
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Ta le 19a. Amplitudes, durations and number of vibrations of the first 
heart-sound. 
Normal cases group 1 + 2. 
= number of cases including 0 figures. n, = number of cases excluding 0 figures. 
t catistical characteristics of amplitudes are given only on the basis of n,. 


+ e«(M) = mean + standard error of the mean. o = standard deviation. 
F equency 
raige cycles n, D, M + «(M) M + M+2.50| 
per second. | 
Amplitudes in millivolts. 
Below 100 135 | 135 [17.4 +1.2 13.8 10 —4 (0 — 59 
175 | 135 «135 | 7.88 +0.58 6.75 0 — 21 0 —22% — 28 
100— 250 , 1335-126 | 0.78 +0.12 | 14110 — 3.6 10 4810 — 5.0 
175— 400 135 | 102 | 0.127+0.012 0.1870 — 0.400 0.470 — 0.54 
500 135 96 | 0.086+0.008 0.0920 0.27 0 0.320 — 0.36 
500—1000 | 135 40 | 0.0383+0.006 0.0650 — 0.160 — 0200 — 0.23 
Amplitudes in dynes/em’. 
Below 100 | 135 | 135 |87.2 +6.0 |69.2 —226 ‘0 ~—260 |0 —295 
50— 175 | 1385 | 1385 31.5 +2. 270 0 —8 O0 —99 O —113 
100— 250 | 135 | 126 2.92 +048 | 5.64 0 -14 0 —17 0 — 20 
175— 400 | 135 | 102 | 0.88 +0.04 | 04110 — 120 — 1410 — 1.6 
250— 500 | 1385 | 96 0.34 +0.03 | 037 0 — 110 — 1810 — 14 
500—1000 | 135 | 40 , 0.13 +0.02 | 0.26 0 — 0640 — 0.790 — 0,92 
Durations in seconds. 
Below 100 | — | 133 | 0.095+0.002 0.0280.04— 0,150.03 0.17 0.0i— 0.18 
50— 175 | — | 134 , 0.087+0.002 0.0260.04— 0.140.02— 0.150.01— 0.17 
100— 250 | — 126 0.064+0.002 0.0280.02— 0.110.01— 0120 — 0.13 
400 - 102 | 0.047+0.002) 0.0200.01— 0.090 — 0100 — O11 
250— 500 — 96 | 0.038+0.002! 0.0160.01— 0.070 — 0080 — 0.09 
500—1000 | — 40 | 0.037+0.004) 0.0270 — 0090 — 0110 — O12 
Number of vibrations. 
Below 100 — | 133 | 3.58 +0.09 | 1.01 16 — 56 1.1 -- 6.1 [06 — 6.6 
50— 175 — | 134! 664 +014] 166 3 --10 2 —11 [2 — 12 
100— 250 | 115 8.74 +0.29 | 3.06 3 15 1 —i16 (0 18 
Table 19b. Amplitudes of the first heart-sound. 
N = number of cases excluding 0 figures. 
Frequency | 
range cycles | N M + «(M) o M+20 M+250; M+3e 
per second. 
Amplitudes in millivolts. 
175— 400 102 0.168+0.013 | 0.184] O—0.44 | O—0.50 O—0.57 
250— 500 96 0.121+0.009 | 0.087 | O—0.30 0—0.34 0—0.38 
500—1000 40 0.113+0.012 | 0.076| O-—0.27 | O—0.80 0—0.34 
Amplitudes in dynes, cm’. 
174— 400 102 | 0.504+0.039 | 0.402) O—1.3 0-1.5 0—1.7 
250— 500 96 | 0.482+0.036 0.348) O—1.2 O—1.4 O—1.5 
500—1000 40 | 0.450+0.048 | 0.306) O—1.1 0—1.2 O—1.4 
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that the distribution is here pronouncedly skew with means and 
o practically of the same size. As a rule the rest of the series is o! 
a similar type with regard to distribution. Consequently, a dis 
cussion will on the whole apply, in principle, to all measurement 
of the amplitude of the sound phenomena. 

It is shown in Table 20 that mean and o in the frequency rang 
below 100 cycles per second lie between 16 and 17 millivolts 
Most figures, i.e. more than half of the cases, are to be found on th 
negative side of the mean between zero and the mean, where th 
distance amounts to about a. On the positive side of the mean tl 
distribution is extensive but only a few figures exceed 3 .¢. In bri: 
the distribution can be described as follows: a strong centralizatio 
is noticeable within a not too great a distance from the mea 
which gives rise to a suspicion that there exists a negatiy 
excess. This suspicion is confirmed by the fact that only occasiona 
figures are at hand above 30 on the positive side, in spite of tl 
skew distribution. In the case of skewness the limit of 3 a is, « 
course, as a rule, exceeded. On the other hand, in negative exces 
it is generally not attained. Thus a combination of skewness an: 
negative excess neutralize each other to some extent. This appear 
to be the most reasonable explanation of the fact that the lim: 
3 ¢ is not, despite skewness, notably more exceeded than wou! 
be expected at normal distribution. Analogously, this argume1 
may be advanced as regards the other ranges. 

The type of distribution may be caused by want of homogeneit 
with regard to the amplitude of the sound phenomena. It iv, 
therefore, near at hand to trace this lack of homogeneity part! 
to the shape and thickness of the thoracic wall. Reference wil! 
later be made to investigations concerning various effects of th: 
thoracic wall on the sound phenomena. Here it may suffice t» 
state, preliminarily, that the amplitudes in cases of thick thorac: 
wall are comparatively small. This means that, in contradistin: 
tion to the rest of the cases, children with thick thoracic wa’! 
(especially the girls in the 13-years-group with their more or le: 
developed mammary glands) have comparatively low amplitud: 
extending from zero to the mean. For the reasons indicate 
above the abnormal distribution may depend on the heterogen 
ity of the cases conditional on the varying thickness of the tho 
acic wall. Whether or not this will serve as an adequate explan: 
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‘able 20. Distribution of the cases according to distance of the 
standard deviation from the mean. 


Girls 0—13 years. Normal cases group 1 + 2 


Amplitudes of the first sound in millivolts (mV.). 
n = number of cases including 0 figures. 


Frequency range cycles per second. 


50-175 100-250) 175-400 250-500 '500-1000) 


Mean (M) in mV... ..| 170] 81 0.66 0.12 0.08 0.03 

Standard deviation . 16.3 | 7.2 0.78 0.10 0.06 0.05 | 

Below M—o | | 
range inmy....... 0-0.7 - 0-0.02 | 0-0.02 — | 


Between M—o and M 
range in mV.. . . . 0.7-17 0.9-8 0-0.66 |0.02-0.12 0.02-0.08' 0-0.03 | 
48 | 28 14 45 | 

Between M and M+o | 
range inmV... . . . 17-33 8-15 0.65-1.4.0.12-0.22 0.08-0.14 0.03-0.08| 


15 8 |; 18 21 10 | 
Between M+o and M+2o 
range in mV... . 33-50 15-23 1.4-2.2 \0.22-0.32 0.14-0.20 0.08-0.13 
Between M+ 20 and 
range inmV.. ... . 50-66 23-30 2.2-3.0 |0.32-0.42 0.20-0.26 0.13-0.18) 
1 4 3 2 0 | 
Above | 
range inmV...... 66 > 30, > 3.0 0.42 - 0.26 0.18 | 
Totaln......... 66 66 | 66 | 66 66 66 


tion of this type of distribution cannot be decided on the strength 
of the present number of cases since it is not comprehensive 
enough for an exact analysis with respect to excess and skewness. 
Provisionally, it may be added here that unknown factors probably 
play a part in this connection. 

Because of the lack of normality in the distribution of the 
amplitudes of the sound phenomena revealed in these investiga- 
tions a cautious approach is advisable in discussing the results. 
In order to fix the limits of normality those generally accepted 
principles dealt with above should, however, serve the purpose, 
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particularly as an examination of the cases proves that figures 
exceeding 30 are merely exceptional. 

In studying the physical properties of the first heart-sound, from 
its lowest to its highest frequency ranges, the following facts may 
be noted (Table 19). When frequency grows, amplitude decreases 
rapidly. It is, for instance within the frequency range of 250—500 
cycles per second less than a hundredth part of the corresponding 
ralue in the frequency range of below 100 cycles per second. The 
first sound is in every case registered up to 175 cycles per second 
(Table 21). Below this limit “the fundamental tones” of the first 
heart-sound may be said to be confined. In most cases, however 
overtones, to these “fundamental tones” occur, being registered 
up to 500 cycles per second. In a good fourth part of the numbe: 
of cases (28.9-+. 3.9 per cent) the first heart-sound is, however 
palpably low-frequent, no amplitudes above 250 cycles pei 
second being registered. In another fourth of the number o' 
cases the first heart-sound has much higher frequency. Thus 
in 40 cases (29.6-+. 3.9 per cent) the overtones have bee 
registered up to the frequency range of 500—1000 cycles pe 
second (Table 21). 

The range of variation of the amplitude, within the frequenc) 
range of less than 100 cycles per second, is 0—45 millivolts (0Q—5: 
millivolts). Table 19 gives corresponding figures for range o 
variation within the other frequency ranges. 

In converting these figures into absolute measurements © 
amplitude (i. e. with calibrated microphone) a mean of amplitud: 
of the first heart-sound below 100 cycles per second of 87.2 +- 6. 
dynes/cm? is obtained. Range of variation extends from 0 t 
226 (0—295) dynes/em*. Means and ranges of variation wit! 
regard to the other frequency ranges will be found in Table 19 

In auscultation the first heart-sound produces a dull tone varyin 
in intensity from one case to another. The sound thus perceive 
does, however, not comprise the total of vibrations belonging t 
the first heart-sound. The lowest frequencies, with their compara 
tively very great amplitudes, are placed so low down in the tona 
scale that the ear can apprehend them but to a slight extent 
The ear perceives chiefly somewhat higher frequencies. For thi 
reason the overtones are easily perceived by the ear notwitl 
standing the smallness of their amplitudes. As an instance ma 


103 


Table 21. Amplitudes of heart-sounds and murmurs. 
Normal cases group 1 + 2. 


n, = number of cases including 0 figures. n, = number of cases excluding 
( figures. 


n, in % of n 
Frequency range cycles per 

D, n, + standard 
second 2 


crror 


First sound. 
3D 96 71.1 + 3.9 


135 124 | 919428 


Third sound. 


Auricular sound. 


135 


oo 
+ I+ 


‘ | 
4 


Systolic murmur. 


135 10 7.4 + 2.3 
13d 98 72.6 + 3.8 
135 68 50.4 + 4.3 


135 1 
0 


Diastolic murmur. 


) 

— 
Second sound. 
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be mentioned that the third and fourth heart-sounds cannot be 
perceived by the ear, in spite of the fact that their amplitudes, 
within the lowest frequency range, are only a fraction smaller than 
those of the first and second sounds (see further page 116). 
There are indeed several first and second heart-sounds (generally 
concerning girls in the 13-years-group) the amplitudes of which 
below 100 cycles per second do not amount to 3 millivolts (Fig. 16), 
thus falling below the means of the amplitudes of the third and 
fourth heart-sounds. However, the first and second sounds are, o1 
account of an abundance of overtones, always audible irrespectiv: 
of the amplitudes of the fundamental frequencies. The dissimilarit. 
apprehended by the ear between a normal sound and an accentu- 
ated one does not pertain to any particularly striking difference 
in the amplitudes of “the fundamental tones’ but to those of th 
amplitudes within higher frequency ranges. Therefore, the rang: 
of variation of the amplitudes of the overtones is especially im 
portant in auscultation in differentiating between normal an 
pathological. This matter will be referred to later. 

The duration of the first heart-sound has been measured with- 
in the different frequency ranges. Mean below 100 cycles pe 
second is 0.10 + 0.002 second (see Table 19). As will be see: 
the mean tallies with those of earlier investigations. Range « 
variation extends from 0.04 to 0.15 second (0.01—0.18 second 
Duration shortens as frequency increases which means that th 
overtones do not cover the whole range of “the fundamental tone’ 
For physical reasons the overtones should last a shorter time tha: 
“the fundamental tone’, provided the latter increases and d 
creases in intensity so as to preclude constancy in the amplitud« 
As to figures obtained see Table 19. 

It should be emphasized here that the measuring of the duration 
of the heart-sounds often presents difficulties. It may, for exampl 
be far from easy to decide in the phonocardiogram the exact m« 
ment when the first heart-sound fades to be followed by vibration 
which, because of their nature and position, are to be classified a 
systolic murmurs. This difficulty is particularly conspicuous i 
pathological cases but it has to be taken into consideration also i 
normal ones (Figs. 11—16). However, decision is facilitated b 
comparisons between different frequency ranges. Simultaneou 
registration of the different frequency ranges, affording the o] 
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ortunity of following the various sound phenomena up the tonal 
cale, is useful. 

A study of the number of vibrations that form the first heart- 
ound within the different frequency ranges has been pursued 
‘ithin the three lowest frequency ranges. Higher frequencies 
ield too great a number of vibrations to permit them to be care- 
illy measured. The investigations show that the number of 
-ibrations increase with frequency in spite of the shortening of the 
curation of the tone (see Figs. 11—16). Thus, the number of 
ibrations belonging to the first heart-sound is wholly dependent 
on the particular frequency range which has been registered and, 
consequently, it cannot be used for the purpose of characteriz- 
ing the sound in question, (cp. Ortas and Braun-M&NENDEZ, 
1939, and page 13). Moreover, the investigations of the ranges of 
variation (see Table 19) disclose that the number of vibrations 
varies greatly. This is, of course, in accordance with expectations 
since “the fundamental tones” and overtones of the heart-sounds 
reveal in different cases considerable changes as regards frequency 
characteristics. 


The second heart-sound. 


The second heart-sound concludes ventricular systole. It 
occurs at the end of the T wave in the electrocardiogram. The 
mean distance between the end of the T wave and the 
beginning of the second sound is +-0.03 + 0.002 second, o = + 0.02 
second (see Table 18). The measured value can normally be 
positive as well as negative. This implies that the second heart- 
sound in normal children appears occasionally before the end of 
the T wave, i. e. coinciding with the descending line of the T wave, 
cp. SCHWARZFIELD and FELTENSTEIN (1935). On the other hand 
the range of variation shows that the second heart-sound can 
be delayed until 0.09 second after the end of the T wave. 

The general aspect of the second heart-sound, as will be seen 
from Figs. 11—16, does not differ to any noteworthy extent from 
that of the first sound. Thus, the second heart-sound has, like 
the first one, its greatest amplitude below 100 cycles per second, 
consisting at this point of a number of irregular vibrations, the 
general appearance of which varies greatly from one case to an- 
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other. On close examination of the Figures 1]1—16 it will, how- 
ever, be found that the second heart-sound, contrary to the first 
one, will generally continue further up ‘in the tonal scale, thus 
being mostly registered in all frequency ranges falling below 500 
cycles per second (see Table 21). 

Table 22 gives means and range of variation concerning ampli- 
tude, duration and number of vibrations. 

The mean below 100 cycles per second is 13.98 +- 0.98 milli- 
volts. Expressed in absolute measure the amplitude of the 
second sound within this frequency range is 69.9 -+- 4.9 dynes/em®. 
This value does not differ significantly from the amplitude of the 
first heart-sound within the same frequency range. Nor do the 
amplitudes of the first and second heart-sounds show any differenc« 
within the next frequency range, that of 50—175 cycles per second. 
On the other hand, in comparing the frequency ranges of 175 
400 and 250—500 cycles per second it will be found that the second 
heart-sound possesses a greater amplitude here than the first 
heart-sound. The differences between the means are significant. 
(The difference between the second and the first heart-sound in 
the frequency range of 175—400 cycles per second is 0.09 +- 0.018 
millivolt. The corresponding difference within the frequency 
range of 250—500 cycles per second is 0.074 + 0.013 millivolt.) 
Even when the differences between the number of amplitudes with 
in these frequency ranges are calculated, the differences between 
the percentages are significant (see Table 21). 

In auscultation the colour of the second heart-sound is, of course, 
lighter than that of the first heart-sound. This lighter colour is 
contingent to the greater proportion of overtones of the second 
heart-sound with an average frequency of 175—500 cycles pe1 
second, as stated above. These overtones lie within a frequency 
range where the sensitivity of the ear is particularly great. 

As previously mentioned, certain earlier investigators (WIGGERS, 
1934, and Orias and Braun-MENENDEZ, 1939) have reported 
approximately the same frequencies for the first and second heart- 
sound. Evidently this is due to the fact that these authors, owing 
to their methods, have only registered certain fundamental 
frequencies while the overtones, especially characteristic of the 
higher frequency and lighter colour of the second heart-sound in 
auscultation, have escaped them. 
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Tale 22a. Amplitudes, durations and number of vibrations of the second 
heart-sound. 
Normal cases group 1 + 2. 
p = number of cases including 0 figures. n, = number of cases excluding 0 figures. 


£ atistical characteristics of amplitudes are given only on the basis of n,. 


), + «(M) = mean + standard error of the mean. o = standard deviation. 
Frequency 
ranze cycles’ n, | Dy M + e(M) o M +26 M + 2.50 M + 36 
per second. 
Amplitudes in millivolts. 
Below 100 | 1385| 185 |13.98 +0.98 |11.34 10 —37 ‘0 —42 |0 — 48 
h0— 175 135) 1385! 7.59 +050 5800 —19 O — 2% 
100— 250 135) 134) 0.89 +0.14 | 164 0 — 42 0 5.0 10 — 58 
1j5— 400 135 126 0.2414+0.013, 0.1560 — 0.550 0.630 — 0,71 
500 135) 124) 0.179+0.010 0.1200 — 0420 — 0.48/0 — 0.54 
500—1000 135; 47 > 0.038+0.005 0.0610 — 0.160 0.19 0 — 0,22 
Amplitudes in dynes/em*. 
Below 100 | 1385! 135/69.9 +49 |56.7 0 —183 (0 —212 —240 
50— 175 | 135) 1385 30.4 +2.0 (232 0 — 7 (0 88 0 —100 
100— 250 1385) 134 3.56 +056) 656 0 —17 —20 0 — 23 
175— 400 | 1385| 126| 0.72 +0.04 | 047 0 — 17/0 — 190 — 2A 
250— 500 185) 124| 0.72 +004! 048 0 — 17100 — 190 — 22 
500—1000 | 135; 47) 0.15 +0.02 | 0.25 0 — 0650 — 0770 — 0.90 
Durations in seconds. 
Below 100 | 133! 0.075+0.002| 0.0240.083— 0.12/0.02— 0.14:0.003— 0.15 
b0— 175 134 | 0.075+0.002! 0.0250.083— 0.130.01— 0140 — 0.15 
100—- 250 134 | 0.059+0.002| 0.0180.02— 0.100.01— 0.100.001 — 0.11 
175— 400 126 | 0.041+0.001} 0.0140.01— 0.070.01— 0.080 — 0.08 
250— 500 124 | 0.034+0.001| 0.0140.01— 0.060 — 0.070 0.08 
500—1000 — 46) 0.030+0.003| 0.0220 — 0.070 — 0.090 — 0.10 
Number of vibrations. 
Below 100 | —} 133) 3.29 +0.09 | 0.99 |1.3 5.3 10.8 — 5.8 |0.38 — 6.3 
175 | 134 5.92 +014 1.63 2.7 — 9.2 — 10.0 10 — 10.8 
100— 250 —(| 119 818 +022 241 3.4 — 13.0 2.2 — 14.2 |lLo — 154 


Table 22 b. 


Amplitudes of the second heart-sound, 


N = number of cases excluding 0 figures. 
Frequency 
range cycles N M + «(M) M+2oe0 M+30e 
per second. 
Amplitudes in millivolts. 
500—1000 | 47 |0.108+0.009 0.058; 0—0.22 | 0—0.25 | 0—0.28 
Amplitudes i dynes/em?. 
500—1000 47 |0.48 +0.05 | 0.24 0—0.9 0—1.0 0-12 | 
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Table 23. Mean (M) and standard error of the mean [«(M)] of the differ- 

ence between systolic duration as a part of pulse period, observed 
Q—T I—II 

in the electrocardiogram and in the phonocardiogram 


expressed in per cent. 
n = number of cases. 


M + «(M) 


Congenital heart disease ...... 90 3.87 + 0.50 % 


The duration of the second sound is shorter than that of th 
first sound (see Table 22). The mean is 0.08 +- 0.002 second 
(The difference in duration between the first and second heart 
sounds is 0.020 + 0.003 second.) In similarity with the firs’ 
heart-sound duration decreases as frequency increases (see pag 
104). 

The second sound comprises, below 100 cycles per second 
3.29 +. 0.09 vibrations, implying, with a duration of 0.08 second 
that the second sound within this frequency range has an averag: 
frequency of a good 40 cycles per second. In higher frequency 
ranges the number of vibrations increases simultaneously wit! 
decrease of duration. 

As stated above, Ortas and BrauN-MENENDEZ (1939) have 
pointed out that the measuring of systolic duration should relat: 
to the distance between the first and second heart-sound and not 
as is generally the case, to the distance Q—T in the electrocardio 
gram. The values of systolic duration in these cases are include: 
in the chapter on the electrocardiogram in normal children. Fo 
the purpose of studying the question whether or not any differenc: 
appears in systolic duration when measured phonocardiographi 
cally and electrocardiographically, an important point in a 
practical sense, all cases (normal cases as well as cases of congenita! 
heart disease) have been examined from this particular point oi 
view. The procedure has been to measure systolic duration within 
the same pulse period in the electrocardiogram as well as in th 
phonocardiogram. The result of this inquiry is set out in Table 23 

Firstly, the quotient between systolic duration and pulse period 
duration has been found. Thus, a figure has been obtained, re- 
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resenting the part of systole constituting the pulse period. Com- 
arisons are, thereafter, made between the electrocardiographic 
nd the phonocardiographic quotients for each individual. It is 
hen seen that the mean of the differences between these quotients, 
yr normal cases as well as for cases with congenital heart 
isease, show statistically significant deviations from 0. If no 
ifferences in principle were to be found between the part systole 
ays in the pulse period in the electrocardiogram and in the 
shonocardiogram respectively, the one quotient should, theoreti- 
ally, be greater than the other one, as often as the other way 
round. The mean should be 0 and in basing calculations on a large 
number of cases a deviation should be found, diverging from 0, but 
lying within the standard error limit. The established difference 
is an expression of the fact that systolic duration determined by 
electrocardiogram lasts somewhat longer than that measured 
phonocardiographically. Though significant, the difference is not 
great. It amounts to 2.1 per cent in normal cases and 3.4 per 
cent in cases with congenital heart disease. 

As a matter of course systolic duration does not in itself form 
any clearly defined period. In order to secure a time-measure, 
accompanying phenomena can be registered in the shape of pres- 
sure variations in the heart, sound phenomena or voltages. All 
these three phenomena are connected with muscular activity. 
Provided they result in approximately the same time-period 
not much is gained by discussing, as OrtAS and BrauN-MENEN- 
DEZ (1939) have done, which of the accompanying phenomena is 
most closely attached to the somewhat diffuse time-period to be 
measured. The really important thing is to determine to what 
extent differences are in evidence. Thus, the present investigation 
has proved that systole when measured on the electrocardiogram 
comprises a slightly longer time than the systolic period derived 
from sound phenomena by the phonocardiogram. The difference 
must be contingent to the fact that the sound continues a shorter 
time than the electric voltages. Either the sound appears a little 
later than the potential changes at the beginning of systole or 
fades earlier or both. No definite statement can be made as to 
where the difference occurs without special investigations and 
from a practical point of view the problem has not been considered 
to be of such importance as to make inquiries desirable. 
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Fig. 12. Phonocardiogram (PCG), electrocardiogram (ECG), and graphic 
registration of the sound phenomena of the heart in a logarithmic scale. 
Normal case no. 56 nl., a boy of 4 years. Electrocardiogram shows slight notches 
in lead II and atypically shaped QRS complexes in lead II]. The phonocardiogram 
} registers the first sound (I) up to the frequency range 500—1,000 cycles per second. 
A faint systolic murmur (S.M.) is registered up to 250 cycles per second. 
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Fig. 13. Phonocardiogram (PCG), electrocardiogram (ECG) and gra) 

registration of the sound phenomena of the heart in a logarithmic sc 

Normal case no. 99nl., a girl.of 4 years. Electrocardiogram is normal. | .ono- 
cardiogram shows slight disturbances in the three highest frequency ranges. Th 


four heart-sounds are registered below 100 cycles per second. Slight systolic m: mar 
within the frequency ranges 50—175 and 10U—250 cycles per second. 
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Time scale diy. '/so see. 
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Fig. 14. Phonocardiogram (PCG), electrocardiogram (ECG) and graphic 


- registration of the sound phenomena of the heart in a logarithmic scale. 
van Normal case no. 15 nl., a boy of 7 years. Electrocardiogram showed indications of 


clevated S—T segment in lead II. Phonocardiogram revealed all the four sounds 
registered below 100 cycles per second and a faint systolic murmur (S.M.) between 
»00—250 cycles per second. 
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Fig. 15. Phonocardiogram (PCG), electrocardiogram (ECG) and gra} 

registration of the sound phenomena of the heart in a logarithmic sca 

Normal case no. 11 nl., a boy 6f 8 vears. Electrocardiogram: P—Q equals 
second. Phonocardiogram shows all the four heart-sounds below 100 cycles per se 
The second sound (II) is registered up to 500 cycles per second. Systolic mu 
(S.M.) within the frequency range 50—175 cycles per second. 
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Fig. 16. Fhonocardiogram (PCG), electrocardiogram (ECG) and graphic 

registration of the sound phenomena of the heart in a logarithmic scale. 

Normal case no. 128 nl., a girl of 13 years. Normal electrocardiogram. Phono- 
cardiogram: All four heart-sounds registered below 100 cycles per second. Systolic 
blurrings (S.M.) between 50—175 cycles per second. Faint sound phenomena, no 
amplitudes above 2.5 millivolts. (Developed mammary glands.) 
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The third heart-sound. 


As will be seen from Table 21 the third heart-sound has bee: 
registered in the majority of normal cases under examination 
Thus, it is found in 94 cases (69.6 + 4.0 per cent) in the frequency 
range below 100 cycles per second. Contrary to the statement o 
SecurA (1936), viz. that the third heart-sound cannot occur i: 
infants, it has been registered in not less than 6 of 17 childre: 
under | year of age (see Fig. 11). 

The third heart-sound appears on an average 0.130 + 0.00 
second after the beginning of the second sound. An inquir 
regarding range of variation shows that the third heart-soun 
can occur normally 0.08—0.18 second (0.06—0.20 second) afté 
the beginning of the second sound (see Table 18). The mean agre« 
with that of earlier investigations. 

The third heart-sound which is exceedingly low-frequent i 
usually, registered only within frequency ranges below 100 cycle 
per second. In the frequency range of 50—175 cycles per secon 
it has been found in 24 cases (17.8 + 3.3 per cent) while, in oth« 
frequency ranges, it has only been registered exceptionally (s« 
Table 21). 

Table 24 gives means and range of variation of amplitud: 
duration and number of vibrations of the third sound. Mean o 
amplitude of the third sound within the frequency range below 10 
cycles per second equals 4.07 + 0.38 millivolts. Expressed in 
absolute measure the mean is 20.4 + 1.9 dynes/em*. Inquiries 
concerning range of variation prove that the amplitude of th 
third sound within this frequency range can amount to abou 
17 millivolts. This signifies that the amplitude of the thir 
heart-sound below 100 cycles per second is, in normals near! 
the same as the amplitudes of the first and second heart-sounc 
within this frequency range. In the frequency range of 50—17 
cycles per second the mean of amplitude is 0.42 + 0.09 mill 
volt while in other frequency ranges the amplitude is 0. 
only figures based on positive values are used, i. e. where the 
values are excluded (Table 24 b), the mean 5.85 + 0.43 millivol' 
(29.3 +. 2.2 dynes/cm?) is obtained within the frequency range belo 
100 cycles per second. Within the frequency range 50—175 cyck 
per second the corresponding value is 2.34 + 0.32 millivolt 
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Table 24a. Amplitudes, durations and number of vibrations of the 
third heart-sound. 
Normal cases group 1 + 2. 
n, = number of cases including 0 figures. n, = number of cases excluding 0 


gures. 
Statistical characteristics of amplitudes are given only on the basis of n,. 
M + «(M) = mean + standard error of the mean. o = standard deviation. 


Frequency | | 
range cycles| n, | n, M + «(M) M+2o0 |M+2.50|M + 3c) 
per second. | 


Amplitudes in millivolts. | 

Below 100 | 135 94 | 4.07 +0.38 | 441 |0 —13 |0 —15 O—17 | 
50—175 | 135 24 | 0.42 +0.09 | 110 0 —3 0 —838 0O— 4 
Amplitudes in dynes/em?. | 

Below 100 | 1385 | 94 |20.4 +19 |221 10 -—64 (0 |0—87 
50—175 | 135 «(1.68 +0.36 | 6200 -—14 0 —17 (0-20 | 
Durations in seconds. | 

Below 100 | — | 94 | 0.044+0.002! 0.020:0.00— 0.0810 — 0.09; 0— 0.10 


50—175 — 24 0.043+0.006 0.0270 — 0.100 — 0.11) 0— 0.12) 
Number of vibrations. 
Below 100 | — 94 | 1.32 +0.06 | 0.55 |0.2 — 24 10 — 2.7 |0— 3.0 | 
50—175 | — 24) 2.71 +0.19| O91 10.9 — 45 0.4— 5.0 lo— 5.4 


Table 24b. Amplitudes of the third heart-sound. 
N = number of cases excluding 0 figures. 


Frequency | | 
range cycles | N | M+ M+2o |M+2.50| M+3oe 
per second. 


Amplitudes in millivolts. 
Below 100 94 | 5.854+0.48 | 4.19) O—14 0—16 0—18 
50—175 24 2.84+0.82 | 1.55) O— 5.4 O— 6.2 7.0 
Amplitudes in dynes/em?. 
Below 100 94 | 29.8 +2.2 21.0 | O-—7] | O—82 | 0—92 
50—175 24 94418 | 62 0—22 0—25 


Both means and standard errors have increased which evidently 
depends on the sum of positive figures being unchanged, but 
the total number is greater when the noughts are included. 

In normal cases the third heart-sound is generally imperceptible 
in auscultation, because of the fact that it is almost completely 


) 
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deficient in overtones. In just one of the normal cases (case 21 nl.) 
a faint gallop rhythm could be heard at apex. In this case th: 
amplitude of the third heart-sound was below 100 cycles per second, 
6.3 millivolts and 1.8 millivolts in the frequency range of 50—175 
Most likely the audibility of the sound was caused by the compara 
tively large amplitude within the latter frequency range. 

The mean of duration of the third heart-sound is 0.044 + 0.00: 
second. o = + 0.020 second with range of variation extendin; 
from 0—0.08 second -(0—0.10 second). 

Within the frequency range below 100 cycles per second th 
third sound consists of a mean of 1.32 + 0.06 vibrations. Wit 
duration at 0.04 second this suggests that the third heart-soun 
below 100 cycles per second, possesses an average frequency of 
good 30 cycles per second. 


The auricular sound. 
(The fourth heart-sound) 


In the present cases the auricular sound does not occur a: 
often as the third heart-sound. It has been registered in 74 cases, 
i. e. 54.8 + 4.3 per cent of the total number in the frequency rang 
below 100 cycles per second. In the frequency range of 50—17 
cycles per second it has only been recorded in 13 cases (9.6 + 2. 
per cent), and in the frequency range 100—250 cycles per secon 
in 2 cases (1.5 + 1.0 per cent). In the other frequency ranges 
the fourth heart-sound has not been found (see Table 21). Th 
fourth sound has been registered in all age-groups. In childre 
below 1 year of age it is found in 10 of 17 cases. 

The auricular sound appears at the end of diastole close to thi 
beginning of the first sound. The time interval between the 
auricular sound, on one side, and the Q and P waves in the elec- 
trocardiogram, on the other, will be seen in Table 18. The auricula: 
sound occurs on an average 0.022 + 0.003 second before the ‘ 
wave in the electrocardiogram. The mean distance to the fir 
heart-sound is 0.073 + 0.002 second. The mean distance from t! 
beginning of the P wave in the electrocardiogram is 0.123 + 0.0 
second, i. e. somewhat longer than the figure stated earlier by Or14 
and Braun-MENENDEz (1939). If the ranges of variation with r 
spect to these means are taken into consideration, the position « 
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‘able 25a. Amplitudes, durations and number of vibrations of the 
auricular sound (the fourth heart-sound). 
Normal cases group 1 + 2. 
n, = number of cases including 0 figures. n, = number of cases excluding 
figures. 
Statistical characteristics of amplitudes are given only on the basis of n,. 
M + «(M) = mean + standard error of the mean. o = standard deviation. 


Frequency | | | 
range cycles} n, | n, | M +e(M) o Mi2o |M+250 M+3o | 
per second. 


Amplitudes in millivolts. 
Below 100 | 74 | 2.72+0.29 | 3.35 0—9 0-11 0—13 
Amplitudes in dynes/em?, | 
Below 100 | 135) 74 | 18.60+1.45 | 16.75 0—47 0—55 0—64 


Durations in seconds. 
Below 100 | —| 73 | 0.04+0.002 | 0.015|0.01— 0.07| 0.00—0.08  O—0.09 | 


50—175 | — 138 0.038 
Number of vibrations. | 
Below 100 | —| 73 | 1.23+0.04 | 0.88 | 0.47—2.0 | 0.28—2.2 0.09—2.4! 
50—175 | —| 13 2.62 


Table 26b. Amplitudes of the auricular sound. 
N = number of cases excluding 0 figures. 


o M+2o |M+250| M+3e 


Frequency 
range cycles N M + «(M) 
per second. 


Amplitudes in millivolts. 
4.97+0.35 | O—11 | 0-13 | 0-14 


Below 100 74 
50—175 13 


Amplitudes in dynes/cm?. 
Below 100 | 74 24.9+1.8 15.3 0—55 0—63 0—71 
50—175 | 13 7.92 


the auricular sound in relation to the electrocardiogram and the first 
heart-sound should vary appreciably. As an instance the distance 
of auricular sound to the Q wave in the electrocardiogram may be 
cited. Range of variation here extends from — 0.02—0.07 sec- 
ond (— 0.05 —0.09 second). This would imply that the auric- 


1, 
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ular sound should occasionally appear after the Q wave in th 
electrocardiogram, thus being mistaken for the first heart-sound 
However, in practice it is possible to draw a limit between th 
two phenomena. As will be seen from Figures 11 and 13—16 
the fourth heart-sound is a low-frequent sound phenomenon con 
sisting mostly of merely one vibration, generally followed by : 
brief interval before the first heart-sound with its great amplitud 
arises. Moreover, by comparing the lowest frequency range wit! 
the others the auricular sound and the first heart-sound can easil: 
enough be distinguished from one another, since the latter, co: 

trary to the first-mentioned one, always continues higher up t! 

tonal scale. However, from a theoretical point of view it ma. 
be inferred that the auricular sound sometimes reaches the fir 

heart-sound and constitutes the beginning of this sound. Limi 

drawn for a practical purpose may therefore be wrong theoreticall) . 

Table 25 furnishes means and range of variation of amplitud:. 
duration and number of vibrations of the auricular sound. Mean . 
amplitude in the frequency range below 100 cycles per secon 
is 2.72-+ 0.29 millivolts. Expressed in absolute measure 
amplitude of sound the mean is 13.6 + 1.5 dynes/em*®. If the 0) 
figures are excluded the mean 4.97 + 0.35 millivolts (24.9 + 1 
dynes/cm*) is obtained. The amplitude shows no significa 
difference from that of the third heart-sound. 

The auricular sound is normally never perceptible to the ear 
for a reason identical with that in the case of the third heart- 
sound, viz. the almost complete absence of overtones (see table 21). 

The duration of the auricular sound is, below 100 cycles per 
second, on an average 0.042 + 0.002 second. Range of variation 
extends from 0.01 to 0.07 second (0—0.09 second). 

The auricular sound consists, below 100 cycles per second, o 
an average of 1.23 +. 0.04 vibrations which shows that the auri 
ular sound with duration at 0.04 second, possesses a frequen: 
of approximately 30 cycles per second, a figure agreeing well wit' 
the earlier statement by Ortas and Braun-MEeNEéNDEZz (1939 


Murmurs, 


As mentioned above (page 30), the difficulties of regi 
tering faint murmurs have earlier proved practically insupe 
able. Mc Kee (1938) stands alone in having succeeded in recordin; 
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n normal children, a faint, low-frequent systolic murmur in 
jot less than 90 per cent. This indicates that murmurs occur 
ormally almost regularly, a matter of considerable consequence 
rith regard to an appraisal of the so-called accidental mur- 
aurs in children. 

The present inquiries concur well with the results of Mc Ker. 
“hus, systolic murmurs of comparatively low frequency have been 
registered in a great percentage of normal children. Table 21 
shows, in addition, that “the fundamental tones”’ of the systolic 
murmur are of higher frequency than those of the heart-sounds. 
Consequently, the murmur has but exceptionally (10 cases = 7.4 + 
+ 2.3 per cent) been registered below 100 cycles per second. 
In the next frequency range, that of 50—175 cycles per second, 
the murmur is most common. It has been recorded there in 98 
cases of 135, i. e. in 72.6 + 3.8 per cent of the total number of 
cases. In the frequency range of 100—250 cycles per second it 
is found in 68 cases (50.4 + 4.3 per cent). In higher frequency 
ranges the normal systolic murmur does not appear with one 
exception. 


Case 118 nl., a girl of 3 years and 8 months represents this 
single exception. In the case history no suspicion of heart disease 
was found. A hardly audible systolic murmur was heard over 
the pulmonary orifice. Blood examination was normal. (Sedimen- 
tation rate was 7 millimeters in one hour. Hemoglobin: 75 per 
cent. Red blood cells: 5,000,000 per cubic millimetre.) However 
urinary examination showed albumin on one single occasion. The 
case belongs to group 2 of normal cases. A systolic murmur was re- 
corded between 50 and 500 cycles per second. Within the frequency 
ranges 175—400 and 250—500 cycles per second the amplitude of 
the systolic murmur was 0.09 miilivolt. 


Thus, these- figures show that, in the present normal cases, 
systolic murmurs have been registered in three fourths of the total 
number of cases, this percentage being somewhat lower than that 
given by Mc Kee (1938). The-reason is, probably, that a certain 
minimum amplitude (= 1 mm) has, in this work, been made a 
condition of the measuring of the sound phenomena. Even when 
the amplitude of the murmur has been given as nought a certain 
suggestion of rippling has, as a rule, been noticeable during systole. 
For this reason, had the very faintest and most elusive murmurs, 
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Table 26a. Amplitudes, durations and number of vibrations of the 
systolic murmur. 
Normal cases group 1 + 2. 
n, = number of cases including 0 figures. n, = number of cases excluding 
0 figures. 
Statistical characteristics of amplitudes are given only on the basis of n,. 
M + e(M) = mean + standard error of the mean. o = standard deviation. 


Frequence 
range cycles} n, | M+ |M+250; M+30e 
per second. 


Amplitudes in millivolts. 
50—175 |135) 98 | 1.28 +0.10 | Lil 0—3.5 | 0—4.6 
100—250 | 135 68 |0.111+0.016| 0.182| 0-048! 0—0.57 | 0—0.66 


Amplitudes in dynes/cm?. 
50—175 (135! 98 | 5.12+0.40 | 444 | O—14 
100—250 185| 68 | 0.444006 0.73 
Durations in seconds. 
50—175 | —| 98 | 0.099+0.004! 0.038 | 0.02—0.18| O—O.19 | O—0.21 
Number of vibrations. 
50-175 | 96 | 6.75 +0.42 | 4.08 | 0—15 0-17 | 0-19 


Table 26b. Amplitudes of the systolic murmur. 


N = number of cases excluding 0 figures. 


Frequency 
range cycles N M+e(M) | | M+2o0 |_M+2.56 
per second. | | 


| Amplitudes in millivolts. 
| Below 100 2.6 4 
| 50—175 1.77+0.09 | 0.92) 36 | 0—41 


| 


100—250 0.22+0.03 0.21, O— 0.64) 0—0.74 
175—400 | 0.07 | 


Amplitudes in dynes/cm?. 


| Below 100 | 13.0 | : 
50—175 7.06+0.37 | 3.70| O—14 | 0—16 


|  100—250  0.88+0.10 | 0.83' 25 | 0—3.0 


| M+ 30 
0—0.85 
0—18 
| 0—3.4 
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hose below 1 mm., out of reach of measuring, been included, the 
.ystolic murmur would have been registered in almost all cases. 
As shown in Figures 11—16, the systolic murmur consists of a 
reat number of more or less irregular vibrations of a small ampli- 
‘ude. Most often it occupies but part of a systole, the amplitude, 
-sually, reaching its maximum at its beginning. Only exception- 
lly does the murmur last to the second heart-sound. In the 
irequency range of 50—175 cycles per second it is sometimes 
cifficult to determine where the first sound disappears and the 
murmur enters but, as stated previously, decision is facilitated by 
comparing lower and higher frequency ranges. 

Table 26 gives means and range of variation of amplitude, 
duration and number of vibrations of the systolic murmur. Mean 
of amplitude within the frequency range of 50—175 cycles per 
second is 1.28 + 0.10 millivolts. o is + 1.11 millivolts. Range of 
variation extends from 0 to 3.5 millivolts (0 — 4.6 millivolts). 
Expressed in absolute amplitude of sound the mean is 5,12 + 
0.40 dynes/cm? and the range of variation 0—14 (0—18) dynes/cm?. 
If the 0 figures are excluded the mean is 1.77 + 0.09 millivolts 
(7.06 + 0.37 dynes/em?). The amplitude of the murmur decreases 
rapidly in frequencies under as well as above this frequency 
range. 

The duration of the systolic murmur (see Table 26) is 0.099 +- 
+ 0.004 second. o = + 0.038 second in the frequency range of 
50—175 cycles per second. Range of variation extends from 
0.02 to 0.18 second (0—0.21 second). The mean of systolic dura- 
tion is 0.32 second (see Table 40 b) and that of the first sound 
0.10 second. Thus, the distance between the end of the first 
sound and the beginning of the second sound is on an average 0.22 
second, which means that the systolic murmur should, as a rule, 
cover nearly half of the distance between the first and the 
second sounds, while, according to calculated range of variation, 
it may occasionally occupy the whole of this distance. 

On an average the systolic murmur embraces 6.75 + 0,42 
vibrations within the frequency range of 50—175 cycles per second. 
At a duration of, averagely, 0.10 second “the fundamental tones” 
of the systolic murmur would, then, have a frequency of 68 
cycles per second, i. e. approximately the double value of the 
frequency of “the fundamental tones” of the heart-sounds. 
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Thus, the systolic murmur recorded in the majority of norma! 
cases in registration has as a rule been imperceptible in auscultation 
In 40 cases (28 belonging to Group 1, 12 to Group 2) the murmu: 
has, however, been audible. Mostly the aural effects have bee: 
scarcely perceptible and in the report of cases they have bee: 
classified as systolic blurrings or as faint systolic murmurs 
Within the frequency range of 50—175 cycles per second th 
mean of the amplitude in these 40 cases is 1.58 + 0.18 mill: 
volts and, within the frequency range 100—250 cycles per secon 
0.14 + 0.02 millivolt. Both these means lie somewhat highe 
than the respective means of the total number of cases bu 
the differences are small and not statistically significant. Neithe 
is a significant difference obtained when comparisons are mad 
between values with positive cases (i. e. 0 figures excluded 
Thus, the 40 audible systolic murmurs cannot be proved t 
differ appreciably from the inaudible ones in these cases. However 
in a larger number of cases it may well be possible to do s 

It may seem strange that the amplitude (expressed in absolut 
measure) is as high as 5.5 dynes/cm? within the frequency rang 
50—175 cycles per second. According to TRENDELENBUR' 
(1935) the threshold value of the ear is 0.5 dyne/cm? at 
frequency of 50 cycles per second. The amplitude (cp. page 85) 
is a measurement of the pressure in the microphone chamber wit 
a volume of 10 cm’. The volume of an ordinary stethoscope i: 
considerably bigger (usually 30—40 cm*) which means that th 
pressure is proportionately less. Finally, the threshold value o! 
the ear is not likely to be attained since the listener must be dis- 
turbed by the noise from the heart-sounds. By means of the lou! 
speaker which forms part of the phonocardiograph it can be shown 
that this is actually the case. When listening in the loud speake* 
to murmurs, phonocardiographically registered, of a low amplitud: 
e. g., in the frequency range of 50—175 cycles per second, they ca 
in most cases be distinctly perceived, because of the fact that th 
amplitudes of the heart-sounds have for the most part bee 
eliminated by filter. 

To sum up, from the above discussion it is evident th: 
systolic murmurs marked by comparatively low frequency and ampl 
tude are to be found normally in children. These murmurs at 
sometimes audible but more often imperceptible to the ea 
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‘rom the present cases no difference either in frequency or 
mplitude of murmurs, whether audible or not, can be proved. 
uch murmurs as are generally defined as accidental or functional 
(nes are, according to most authors (see page 25), recognized 
.s accidental by their faintness. Briefly, the point in question 
1iay be expressed as follows: Murmurs in normals may only 
cceasionally be perceptible to the ear but are almost always at 
land. These investigations emphasize the indispensability of a 
cautious approach as regards faint systolic murmurs. They 
should be of practical consequence by prompting those occupied 
with clinical work to diagnose to a larger extent, if possible, faint 
systolic murmurs, especially where children are concerned, as 
sound phenomena which may normally appear in healthy children. 

As in earlier investigations no diastolic murmurs have been 
noted in the present normal cases. Vibrations occurring during 
diastole have, on account of their position and general aspect, 
been identified, without any difficulty, as typical third heart- 
sounds or auricular sounds. 


Amplitudes of the heart-sounds and the systolic murmur 
in boys and girls of different ages, 


(Tables 27, 28, 29 and 30) 


The sound phenomena of the heart show, as a rule, lower ampli- 
tude in infants than in children in the 3- and 8-years-groups. 
For these groups there are significant differences of the basic 
frequencies of the heart-sounds below 100 cycles per second. 
The differences are in most cases significant and occasionally 
probable, with the exception of the auricular sound which does not 
disclose any significant difference. (E.g., the difference between 
the amplitude of the second heart-sound below 100 cycles per 
second in the 8-years-group and in the group under | year of age 
is 9.4 + 2.1 millivolts. The difference between the amplitude of 
the auricular sound below 100 cycles per second in the 3-years- 
group and in the group under | year of age is 0.29 +- 0.84 millivolt). 
Concerning the systolic murmur in infants it is only registered in 
4 cases of 7. Consequently, comparisons with other groups have 
not been made. 
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In addition, there are significant differences between the 1: 


years-group on the one side and the 8- and 3-years-groups respe: 


tively on the other, in so far as the amplitudes are throughou 


lower in the former group than in the latter. The differen: 
between the amplitude of the first heart-sound in the 8- and | 
years-groups is 11.6 + 3.2 millivolts and between the 3- and | 
years-groups is 7.3 + 2.4 millivolts (both differences within t! 
frequency range of less than 100 cycles per second). 

Hence it is obvious that certain age-differences exist. As { 
as the infants are concerned their amplitudes are, as a matter 
course, throughout smaller than those of the older children, pro 
ably owing to the smaller size of the heart during this period 
age. — As regards the smaller amplitude in children of 13 ye: 
of age two causes are most probably of particular importance. T 
first pertains to the difference in pulse frequency between the ag 
groups in question, the second to the greater thickness of 1 
thoracic wall of the older children the moderating effect of whi 
on the sound phenomena will form the subject of discussio 
below. 

Pulse frequency, which is, of course, lower in older than 
younger children, will form the subject of a special study lat 
with particular regard to its relation to the sound phenomena. 
will suffice to state here that a positive correlation exists in so f 
as the amplitude of the first heart-sound throughout shows high: 
values at higher pulse frequency. 


The supposition that the increased thickness of the thorac\: 


yall in older children tones down the sound phenomena is suj 


ported by the fact that the established difference in sound amp! - 


tude chiefly relates to the girls in the 13-years-group. They hay 
more or less developed mammary glands and, consequent! 


thicker thoracic wall. The “fundamental” frequencies of the sown | 


phenomena display, as a rule, lower amplitudes within this grov 
than within the others, and most of the differences are significa! 
However, the amplitude of the second heart sound, below 1! 
cycles per second, only reveals probable difference between bo 
and girls of 13 years of age (7.63 +- 2.97 millivolts). The amp 
tude of the systolic murmur in the frequency range of 50 
175 cycles per second does not differ from the correspondii 
amplitude in the infants, and, further, the amplitude of t 
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t.ird heart-sound shows no significant difference between girls 
aid boys of 13 years of age. 

If the girls in the 13-years-group are excluded the differences 
b tween the 3- and 8-years-groups respectively, on one side, and 
t..e boys of 13, on the other, are found to be not significant. The 
dfference in the amplitude of the first heart-sound between 
t.e 8-years-group and the boys of the 13-years-group in the 
frequency range of below 100 cycles per second is 6.7 + 3.7 
millivolts. Thus, the difference amounts to less than twice its 
standard error. Inquiries on a larger number of cases may, 
possibly, disclose significant differences. 

Apart from the difference in amplitude between the girls in the 
]3-years-group and the rest of the cases, no differences between 
the sexes have been established. 

Since there are evident reasons for supposing, because of the 
fore-mentioned facts, that the shape and thickness of the thoracic 
wall affects the amplitudes of the heart-sounds, it has been con- 
sidered desirable to devote a special analysis to this particular 
phenomenon. Consequently, as stated earlier, the cases have 
been divided into two halfs separated by an index mean indicating 
an estimate of the degree of plumpness of a particular child. 

Table 31 shows that the difference in the amplitude of the first 
sound above and below the index mean within the frequency range 
of less than 100 cycles per second is in all probability signi- 
ficant (being 7.3 + 2.5 millivolts) while no significant differences 
have been established within other frequency ranges under exam- 
ination. As regards the amplitudes of the second heart-sound 
the difference is significant within the lowest frequency ranges but 
not in the others. (The difference in the amplitude of the second 
sound below 100 cycles per second is 7.2 + 1.9 millivolts. In the 
frequency range of 50—175 cycles per second it is 2.7 +. 1.01 
millivolts, being, thus, probable. On the other hand, no differences 
in the amplitudes of the third heart-sound and the auricular 
sound have been established). 

The result of this investigation, therefore, suggests that the 
thickness of the thoracic wall modifies the amplitudes of the heart- 
sounds in such a way as to affect solely or at least mainly frequency 
ranges of the largest amplitudes. 

The modifying effect of the thoracic wall on the amplitudes 
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Table 31. Amplitudes in millivolts of the heart-sounds within differen 
frequency ranges, grouped according to Rohrers height-weight-index. 
Normal cases group 1 + 2. 
Rohrers index is calculated according tv the formula ss where w = bod 
weight and s = stature. 


n = number of cases including 0 figures. When only the total number is give 
the number of positive cases represents less than 10% of the total. M + «() 
= mean + standard error of the mean. 


Auricalar 
sound 


Frequency First sound Second sound Third sound 
range cycles 


Per second. | M+eQM) m|M+e(M) | M+ 


Below the mean of Rohrers index. 

Below 100 |71/ 21.0 +1.9 || 71 /17.7 +1.6 | 71|4.644+0.56 71 2.85+04 
50—175 &.7 +08 | 71| 88 +0.7 | 0.52+0.13 | 71 0.27+0.0 
100—250 0.66+0.12 71) 0.95+0.23 71 71 
250-500 | 0.09+0.01 0.19+0.02 71 | 71 


Above the mean of Rohrers index. 

Below 100 | 13.7 +1.6 | 46/10.5 +-1.1 | 46 | 4.27+0.62 || 46) 2 
50—175 6.7 +1.0 | 46 6.1 +0.7  46/0.40+0.18 46 
100—2350 46) 0.49+0.08 46 0.64+0.10) 46 . 46 
250-500 46, 0.07+0.01) 46 0.15+0.02, 46 46 


of the heart-sounds has been the subject of examination also in a. 
other way. The microphone has been placed on and at the sir 
of the mammary gland of 17 adult females as close to apex as 
possible, Table 32 shows that the modifying effect on amplitu: 
of the mammary gland is most marked in the frequency rang» 
below 100 cycles per second. The difference concerning the amp! 
tude of the first heart-sound is not significant but probab » 
(the difference = 4.6 + 1.8 millivolts). As will be seen from Tab e 
32, the differences in higher frequencies are appreciably less pr 
nounced and in no case significant. Similar results have be: 
obtained from inquiries regarding the amplitudes of the seco1 
heart-sounds in this respect. The difference within the frequen 
range below 100 cycles per second is significant. (the differen 
= 4.3+ 1.3 millivolts). 

From these two investigations it appears that in accordan 
with expectation the thoracic wall exerts a certain modifyi 
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able 32. Amplitudes in millivolts of the first and second heart-sounds 
ithin the different frequency ranges in relation to the position of 
ie microphone on or beside the mammary gland in 17 adult women. 
1 = beside, 2 = on the mammary gland. 

number of cases including 0 tigures. M + «(M) = mean + standard error 
- the mean. D + «(D) = difference + standard error of the difference. 


Sec 
Frequency _—— First sound Second sound 
range cycles phone ~ 
per second. Mt+e(M) D+«(D) n M+e(M) D+<(D) 
Belov 100 1 +15 || 17 6.4 +1.1 |! 
46 +1.8 ‘43 +1.3 
60-17% 52 +19 17 5H 417 
2 (17) 2.09+0.63 | 17 1.51+0.40 | 
2 17 0.16+0.05 | = 17 0.18+0.03 | 
175—- 400 1 17 0.06+0.01 | 17 0.14+0.03 | 
-0.03 +0.02 +0.03 
2 17 0.04+0.01 | 17 0.07+0.01 f 
250— 500 1 0.04+0.01 | 17 0.08+0.02 
0.02 +0.01 0.06 +0.02 
2 17 0.02+0.01 | 17 0.02+0.01 a 
500-—1000 1 17 0.02+0.01 hese ve 17 0.01+0.01 | 
2 17 0.01+0.05 17 0 


influence on the amplitudes of the heart-sounds. It is of interest 
to note, however, that this increased modification in individuals 
with thick thoracic wall relates, exclusively, to sound phenomena of the 
largest absolute amplitudes. (i. e. the amplitudes of the first and 
second heart-sounds below 100 cycles per second). No explanation 
of this fact has been offered but the difference would, not incon- 
ceivably, depend on the modifying effect on amplitude of the 
microphone-membrane itself. Most likely the modifying influence 
increases the less the tenseness and firmness of the thoracic wall, 
i. e. precisely in cases of fatness or more or less flabby chest tissue. 
By the use of a microphone with closed chamber (Microphone 2, 
see above) this disadvantage may be to a considerable extent 
neutralized. 

To sum up, it may be stated that differences in the amplitude 
of the heart-sounds between different sexes and age-groups are, 
at least partly, to be explained by differences in the thickness of 
the thoracic wall. (This does not apply to infants; there the dif- 
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ference in question is accounted for by the smallness of the hear 
during infancy). The modifying influence of the thoracic wall o 
the amplitude of the sound phenomena is in older children partic 
ularly pronounced in cases of thick thoracic wall. It is, exch 
sively, the lowest frequencies of a high amplitude that are sul - 
ject to modification, a fact to be explained, partly, by the meth« 
of measuring, i. e. by the modifying effect of the microphon: - 
membrane itself. Further investigation by means of microphor > 
with a closed chamber should contribute to the elucidation of th s 
problem. 

The heart-sounds show a somewhat shorter duration in infan s 
and children in the 3-years-group as compared to the rest of th» 
cases. Thus, for instance, the difference between the amplituc > 
of the first heart-sound below 100 cycles per second in infants an | 
children is 0.03 + 0.007 second. No differences between the sex: s 
have been established. On this point it has been considered supe  - 
fluous to offer figures. 


Amplitudes of the heart-sounds with the micro- 
phone at apex or base. 


(Tables 33 and 34.) 


In auscultation the first heart-sound is best perceptible above 
apex, the second heart-sound at the base. 

Phonocardiographic investigations with the patient in a supine 
position and the microphone placed either at apex or at the base 
of the heart, above the pulmonary orifice, have produced the 
following results. 

The amplitude of the first heart-sound below 100 cycles per se« - 
ond shows no significant difference. On the other hand, in the thre» 
frequency ranges between 100 and 500 cycles per second the amp! - 
tude of the first heart-sound is greater when registered at apex 
than at the base. All differences are significant (see Table 33). 
If calculation is performed on positive values without nough ; 
probable differences are obtained within the frequency rang: ; 
100—250 and 175—400 cycles per second. The differences a: ° 
0.32 0.13 and 0.04+-0.014 millivolt. Within the frequenc 
range of 250—500 cycles per second no significant difference 
at hand (0.02 + 0.014 millivolt). 
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able 33. Amplitudes in millivolts of the first and second heart-sounds 
ithin the different frequency ranges in relation to the position of 
the microphone at apex or at the base of the heart. 


Normal cases group 1 + 2 excluding infants. 


n= number of cases including 0 figures. M + «(M) = mean + standard 


ccror of the mean. 


D + «(D) = difference + standard error of the difference. 


‘requency 
Frequency Micro- 


range cycles 
phone 


First sound 


M+e(M) D+e(D) 


Second sound 


M+e«(M); D+ e(D) 


per second. n 
Below 100 apex 118 18.0 +1.3 los 118 14.8 +1.1 
base 116 15.53+0.91 ~~ 116 15.7140.85f 
50— 175 apex 118) 8.7 +0.65)), 118) 7.70+0.55 
base 117 6.494057) 117) 8494052 
100— 250 apex 118 0.69+0.13 118} 0.88+0.14 
base 117, 0.28+0.03/° 117) 0.82+0.05f 
175— 400 apex 118 0.12+0.01 lo 118) 0.24+0.01 
| base 117! f° |117|) 
250— 500 | apex 118) 0.08+0.01 loos 0:18+0.01 
base 117 0.05+0.01f° 117. 0.224001 f 
500—1000 | apex 118 0.04+0.01 118 0.04 
base 116 0.02+0.004{ 116, 0.04+0.01 


Also the amplitudes of the second heart-sound show differences 
between apex and base. Significant differences are to be found in 
the amplitudes of the second heart-sound within the frequency 
ranges of 175—400 and 250—500 cycles per second in so far as the 
amplitudes are greater at the base than at apex. 

From this it is obvious that the differences in intensity between 
the first and second heart-sounds at apex and the base, as a rule 
noted in auscultation, do not, in a physical sense, depend on the 
fundamental frequencies of the heart-sounds but on their over- 
tones. It is, indeed, likely that differences in sound intensity per- 
ceived in auscultation of the heart-sounds (cp. the lighter col- 
our of the second heart-sound, p. 106) will, in phonocardiographic 
registration, prove to originate in differences in the amplitudes 
of the overtones. Methods which make possible only the registra- 
tion of the “fundamental frequencies” of the heart-sounds will, 


ir 
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Table 34. Amplitudes in millivolts of the third heart-sound an: 
auricular sound in relation to the microphone being placed at ape 
or at the base of the heart, and to the patient having a supine er 
erect position. Frequency range = below 100 cycles per second. 
Normal cases group 1+ 2 excluding infants. 
n=number of cases including 0 figures. M + «(M) = mean + standa: | 
error of the mean. D + «(D) = difference + standard error of the differen: 


Third sound Auricular sound 


Patient’s | Micro- 


position | phone 
M+<«(M) D+ M + e(M) 


supine apex 118 | 449+0.42 | 118 2.76+0.32 
2.86 +0.49 

> base 116 1.63+0.23 { 116 1.44+023 

> apex 118 4.49+0.42 |, 118 2.76+0.32 


-$.52+0.48 
erect apex 110 0.97+0.21 | 2 110 0.74+0.20 


therefore, not suffice for the purpose of checking auscultation b - 
means of phonocardiogram. 

Table 34 shows variation of the third heart-sound and auriculu: 
sound with regard to frequency and amplitude with the microphon» 
placed at apex and base. It will be seen that both these sounds 
possess a higher amplitude in being recorded at apex than at the 
base. The differences below 100 cycles per second are significant 
if the O figures are included. If the 0 figures are excluded tlh 
difference is still significant in the third sound but not in tl 
auricular sound (the last difference equals 0.56 + 0.53 millivolt 
Therefore, it is prudent not to draw any too definite conclusio1 
with regard to the variation of the auricular sound in registratio 
at apex and at the base. 


Amplitudes of the heart-sounds in supine and erect 
position. 


(Tables 34, 35 and 38.) 


These investigations have been carried out with the micropho1 
at apex. 

On the basis of the total number of cases the amplitude of t! 
first heart-sound proves, in certain frequency ranges, to be great 
in an erect than in a supine position. Below 100 cycles per seco1 


|| 
Ta 
ant 
I 
the 
+0.: 
+0.4 


Tal 35. 
ane 


placed at apex. 


137 


A comparison between the amplitudes in millivolts of the first 
second heart-sounds in supine and erect position. 


The microphone 


Normal cases group 1 + 2 excluding infants. 


n = number of 


the 


cases 


including O figures. 
D + <(D)= difference + standard error of the difference. 


M + 


¢(M) = 


mean + standard error of 


eqaency 
ra ge cycles 
pee second, 


Patient's 
position 


First sound. 


M+<:(M) D+<(D). n 


Second sound. 


M +<(M) | 


Total 


Below 100 


erect 
supine 
175 erect 
supine 


100— 250 erect 


supine 
400 erect 
supine 


175— 


500 


erect 
supine 


250— 


500—1000 


erect 
supine 


erect 
supine 


Below 100 


50— 175 erect 


supine 
100— 


250 erect 


supine 
400 erect 
supine 


250— 500 erect 
supinc 


500—1000 


erect 
supine 


Below 100 erect 


supine 


50— 175 erect 
supine 
100— 250 erect 


supine 


175— 400 


erect 
supine 
250— 500 erect 
supine 


500 —1000 


crect 
supine 


110 
115 


110 
118 
110 
118 
110 
118 


110 
118 


110 
118 


material (exclusive of 
23.3 +1.6 || 
18.0 +1.3 
9.16+0.65 

$.07 +0.65 
0.55 +0.05 \ 
0.69 +0.13 J 
0.14+0.01 | 
0.12 +0.01 
0.12 +0.01 | 
0.08+0.01 


0.07 +0.001 | 
0.04+0.01 f 


109 

118 
110 
118 


110 
118 


110 
118 


110 
118 
110 
118 
Both sexes of 3 years. 

19.6 +2.8 
19.0 f 
8.84+0.97 

10°58+1.28 


0.61+0.11 


0.134+0.02 | 

0.17 +.0.04 f £0.04 
0.12 +0.02 
0.124 
0.04 
0.04 


5.8 +2.1 


1.09 +0.92 


-—0.14+0.14 
0.02 +0.01 
0.04+0.01 


0.03 +0.01 


0.06+2.9 


—1.7 +1.6 


0 


$9.01 | 


+0.01 f ° 


Both sexes of 13 years. 
21.4 +3.1 
11.7 +1.6 9.7 
6.54+1.08 | 
4.30+0.71 f 
0.39 +0.06 
0.30 +0.05 
0.11+0.01 | 
0.07 +0.01 


0.09 +0.01 

0.04+0.01 
0.06+0.01 | 
0.02+0.01 f 


+3.5 
2.2 +1.8 
0.09 +0.08 
0.04+0.01 
0.05 +0.01 


0.04+0.01 


infants). 


15.7 


0.71+0.05 ) 
0.83 +0.14) 
0.25 +0.02 

0.24 +0.01 0.014 
0.21+0.02 ) 
0.18+0.01 f 
0.05+0.01 ) 
0.04+0.01 f 


—0.12+0.15 


0.03 + 


0.014 


13.4 +1.7 |) 
16.6 +2.0 f 
6.91 +0.83 
10.45 + 1.23 
0.62 +0.06 | 
1.37+0.49 J 
0.32 +0.03 

0.21+0.03 
0.23 +0.02 
0.05+0 01 | 
0.06+90.01 f 


—3.2 +2 

—0.75 +0.49 

—0.11+0.04 
—(0.02 +0.04 


>—0.01 +0.01 


9.1 +1.4 |) 

10.6 +1.6 
4.85+0.76 
4.48+0.62 


0.45+0.05 
0.06 +0.08 


+2.1 


0.87 +0.98 


0.21 +0.03)\ 
0.18+0.02 { 
0.15+0.02 
0.10+0.01 
0.02+0.01 
0.01+0.01 


0.08 +0.04 


0.05 +0.02 


0.01 +0°01 


mm 
8.22 +0.65 | 
7.70+0.55 f 0.52 + 0.85 
| 
| == 0.02 
31 
32 
32 
31 31 
32 32 
31 31 
32 32 
31 31 
32 32 
31 31 
37 
mm 42 
38 38 
42 42 
38 3 
(42 4 
38 3 
42 4" 
38 38 
42 42 
98 
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the difference is probable (difference = 5.26 + 2.11 millivolts). 
Within the two highest frequency ranges of 250—500 and 500- 
1 000 cycles per second the differences of the amplitudes are, how 
ever, significant (see Table 35). 

On the basis of the whole number of cases the amplitude of t] 
second heart-sound shows no significant differences. 

The explanation of this difference in the amplitude of the fir 
heart-sound in an erect and a supine position may, possibly, | 
found in the difference in pulse frequency which is significan . 
The difference is 8.2 + 2.4 beats per minute (Table 38). 

The result of corresponding investigations regarding the 
and 13-years-groups speaks in favour of this hypothesis. In t! 
former group the difference in pulse frequency in an erect a1 
a supine position is imperceptible and statistically not significa: 
Nor do the heart-sounds in this group disclose significant differe 
ces in any frequencies. 

In contradistinction, pulse frequency in the 13-years-groi 
shows a pronounced difference in erect and supine-position. T! » 
difference is 12.5 + 3.3 beats per minute (Table 38). In th 
group the amplitudes of the first heart-sounds are, throughou , 
also considerably greater in an erect position. Thus, the differen: » 
is probable in the frequency range of less than 100 cycles pir 
second (9.7 + 3.5 millivolt) and significant in both the frequen: 
ranges between 175—500 cycles per second. There are no sign - 
ficant differences between the amplitudes of the second hear 
sound in an erect and a supine position within the 13-years-grou). 

The variations of the third heart-sound and the auricular sou: 
in an erect or a supine position reveal as a rule greater amplitudes, 
throughout, in the latter case, when calculated on all the 
cases (Table 34). However, if the 0 figures are excluded, the 
differences are not significant. 

This investigation has, therefore, confirmed that a certain di - 
ference prevails in the amplitude of the first heart-sound wh: 
registration takes place in an erect or a supine position, the amp 
tude being greater when erect. Since this difference applies, pri 
cipally, to the group of children marked by a maximum differen 
in pulse frequency, it may, probably, be explained by some so 
of correlation. It is worth noting, however, that variations in th s 
respect occur only with regard to the amplitude of the first hea: 
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ound, not in the case of that of the second. The cause of this is 
nknown. As stated above (see p. 12), there are several origins of 
he first heart-sound and distinctions are, usually, made between 
he muscular, valvular, auricular and vascular components. It is 
ifficult to define exactly the particular importance of this and 
hat component or components with regard to increase in ampli- 
ude of the first heart-sound at higher pulse frequency (see further 
age 143). 


Amplitudes of the heart-sounds and the systolic murmur 
at rest or after exertion. 


(Tables 36, 37 and 33.) 


As mentioned earlier, part of the normal cases has been exam- 
ined with regard to the variation of sound phenomena after a 
measure of exertion. The children have been placed on a KrocGn’s 
cycle and the amount of work performed has been measured in 
kilogrammeters. Only children of 13 have been subjected to this 
examination, their average of work performed being about 1000 
kilogrammeters. Generally, the procedure has been as follows: The 
children have cycled for 2 minutes and then immediately been 
placed in a recumbent position with the microphone at apex. 
Registration has been performed as soon as possible after com- 
pletion of work, beginning, mostly, after a lapse of about 45 sec- 
onds. Unfortunately, it has not been practicable to carry out 
the registration in the course of the exercise. Proper allowance 
should be made for this fact in judging the result of the investiga- 
tion. 

Tables 36 and 37 show the amplitudes of the heart-sounds and 
the systolic murmur with regard to the difference between rest 
and after exertion. 

To begin with, as far as the boys in the 13-years-group are con- 
cerned, all significant differences refer to the amplitude of the 
first heart-sound. Within the frequency ranges 50—175, 100— 
250 and 250—500 cycles per second, the amplitude of the first 
heart-sound proves to be greater after exertion than at rest. The 
differences within the fore-mentioned frequency ranges are signi- 
ficant. The difference in pulse frequency within this group is 
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Table 38. Comparison between the pulse frequency (beats per minute 
in erect and supine position, at rest and after work. 
Normal cases group 1 + 2. 
n = number of cases. M +<¢(M) = mean + standard error of the mean. 


| 
Erect position | Supine position Difference 


Both sexes 


| n M + <(M) 


: + 2. 32 98.8 + 2.7 
13» 2. 41 69.7 + 2.2 


3—13 years .. 2.8 + 1. | 846+ 1.7 


After work At rest Difference 
13 years 


n M + <(M) M+: D + ¢(D) 


20 99.7 + 54 La + 30.6 + 6.3 
Girls | 20 95.9 + 4.2 5 + 2. 25.4 + 5.0 


strongly marked. The difference between after exertion and a 
rest amounts to 30.6 +- 6.3 beats per minute. 

As to the girls in the 13-years-group the following should b 
mentioned. Here the first heart-sound discloses significant diffe: 
ence between after exertion and at rest in the frequency range bi 
low 100 cycles per second. Within the other frequency ranges th 
differences are not even probable. The amplitude of the secon 
heart-sound shows no significant differences. As in the case « 
the boys, pulse frequency offers a very noticeable differen: 
between exertion and rest. The difference is 25.4 + 5.0 beat 
per minute. 

Thus, it is evident that both the boys and the girls in tl 
13-years-group show a greater amplitude of the first soun 
after exertion. 

A uniform feature of this investigation, and of those performe 
on patients in a supine or an erect position, is, consequently, a 
increase of the amplitude of, principally, the first heart-sound at 
higher pulse frequency. In order to ascertain, more closely, tl 
connection between the amplitude of the first heart-sound an 
pulse frequency this correlation has been statistically calculate: 


|| 

| 

| 
12.5 + 3.3 

8.2 + 24 
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The calculation has been performed on children from 3 to 13 
vars of age (in all 109 children) in a supine posture with the 
icrophone at apex. On the basis of these cases the correlation 
‘tween pulse and the amplitude of the first heart-sound has been 
lculated partly in the frequency range below 100 cycles per 
cond, partly in that of 175—400 cycles per second. The result 
-nfirms the existence of a positive correlation between pulse 

equency and the amplitude of the first heart-sound below 100 
vcles per second as well as in the frequency range of 175—400 
yeles per second. Within the lower frequency range the correlation 
svefficient amounts to + 0.40 + 0.08 and in the higher one to 
+ 0.35 + 0.08. Both these correlation coefficients are, therefore, 
statistically significant. 

In dividing the cases into boys and girls and into different 
age-groups no significant correlations are, as a rule, obtained, 
probably owing to the not very large number of cases. 

The investigation, thus, proves that in children a connection 
prevails between pulse frequency and the amplitude of the first 
heart-sound, both with regard to its “fundamental tone” and its 
overtones, in such a way as to produce higher amplitude as pulse 
frequency rises. 

This should serve as a further indication of the contention that 
the differences established in the amplitudes of the first heart- 
sound in an erect and a supine position or between rest and after 
exertion are connected with variations in pulse frequency. Lav- 
RELL (1934) declares, in advancing his theory on the importance 
of the intramural circulation with regard to the appearance of 
the first heart-sound, that “‘it is easy to comprehend, according to 
this theory, which above all propounds the rapidity of the current 
in the intramural vessels as being a sound-producing factor, that 
heart activity, increased in strength and frequency, should imply 
a stronger first sound’’. The result of the present investigation fully 
agrees with this. 

It is well known, of course, that cardiac activity is not constant 
during exertion and just afterwards. Thus, Linsestranp, Lys- 
HOLM and Ny tn (1938) have demonstrated, by means of experi- 
ments performed on Krocu’s cycle, that the heart stroke volume 
increases during work but returns, soon after, to approximately 
the same rate as before. The present investigation cannot, there- 
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fore, be accepted as a correct measure of the effect of exertion. 
However, it will be found that pulse frequency, immediate! » 
after exertion, remains considerably higher than at rest (con - 
pared to examinations relating to supine as well as erect posture . 
It is of interest to note the evidence of the fact that increa: » 
relates chiefly to the amplitude of the first heart-sound. At 
moderate increase of pulse frequency the third sound disclose , 
in fact, a significant decrease of amplitude (Table 37). However, 
reservation should be made on account of these differences not b. 
ing significant if the noughts are excluded (cp. investigations coi 
cerning supine and erect postures). Still, since it is known th: 
the stroke volume generally decreases as pulse frequency rises 
follows, apparently, that the difference of pressure between auric » 
and ventricle is simultaneously reduced. Owing to the fact th 
the third heart-sound is dependent on this difference in pressu 
(see p. 17) it may, possibly, serve as an explanation of the reduce | 
amplitude of the third heart-sound at a decrease in pulse fr - 
quency. 


Summary. 


The sound phenomena of the heart have been phonocardi: - 
graphically studied in a number of cases comprising one hundr 
and thirty-five children from 0 to 14 years of age. 

In contradistinction to earlier methods, calibrated phonocardw- 
graphy, the method employed here, renders possible an apprais: 
of the amplitudes of these sound phenomena in all the fr 
quency ranges (below 1 000 cycles per second) where they appear. 
Since cardiac sound phenomena are mixtures of tones and noises, 
the frequency of the sound phenomena can only be defined by 
measuring the amplitudes within the different frequency range 
It appears, then, that the heart-sounds are, throughout, chara: 
terized by big, irregular vibrations of a high amplitude and a lo’ 
frequency (= “the fundamental tones” of the heart-sounds), : 
against the overtones of the heart-sounds which occur in the high 
frequency ranges with notably smaller amplitudes (see Figur 
11—16). Apart from the heart sounds, a systolic murmur has | 
most cases been registered the fundamental frequencies of whit 
lie somewhat higher up than “the fundamental tones”’ of the hear 
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yunds. The different frequency ranges (below 100, 50—175, 

0—250, 175—400, 250—500 and 500—1 000 cycles per second) 

aving been simultaneously registered, every single sound phenom- 

1on can be followed up the tonal scale, a fact which facilitates 
ie interpretation of the phonocardiogram. 

In conformity with earlier authors electrocardiography and 

honocardiography have been used simultaneously. 

Thus, heart-sounds and murmurs have been studied with regard 
t» frequency, amplitude, duration and relation to the electrocardio- 
gram. In addition, the number of vibrations of which the various 
sound phenomena consist have been ascertained, preferably 
below 100 cycles per second. Since the duration of the sound phe- 
nomena is known the frequencies of “the fundamental tones” 
have, in this way, been more accurately stated. 

The phonocardiogram has been studied, in the first place, with 
regard to results obtained with the examinee in a supine posture 
with the microphone at apex. Thereafter comparative investiga- 
tions have taken place comprising phonocardiograms registered 
with the microphone at the base of the heart or at apex, in an 
erect or a supine position and after exertion. 

Results thus obtained have been statistically analyzed. In 
addition to means, also range of variation has been statistically 
calculated. The figures fixed in this manner, of means and range 
of variation regarding amplitude and duration within all the six 
frequency ranges, have been set forth in various summary tables. 
The amplitude has been expressed in millivolt from the micro- 


phone, and also in absolute measures of sound amplitude, by 


using a microphone with closed chamber. 

The results of the phonocardiographic investigations in a supine 
position with the microphone at apex are graphically shown, 
with regard to means and range of variation of amplitudes and 
durations, in Fig. 17. 

“The fundamental tone” of the first heart-sound possesses an 
average frequency of 30—40 cycles per second. The amplitude, 
the mean of which, at this frequency, is 17.4 +. 1.2 millivolts 
(87.2 + 6.0 dynes/em*) decreases rapidly within the higher fre- 
quency ranges but, in most cases, it has been registered up to 
500 cycles per second. The duration of “the fundamental tone”’ 
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is, on an average, 0.10 + 0.002 second which conforms with ear- 
lier investigations (Figs. 11—16 and 17). 

“The fundamental tone” of the second heart-sound differs bn 
slightly from that of the first sound. The average frequenc: 
amounts to a good 40 cycles per second, thus being somewh: 
higher than that of the first sound. In the higher frequencies t] 
second heart sound is more often registered. When perceived 
auscultation it has, of course, a lighter colour. This is continge; 
to the greater proportion of overtones of the second heart-soui 
the average frequency of which comes to 175—500 cycles per se 
ond (see Fig. 17). The amplitudes of these overtones display \ 
statistically significant difference as compared with those of t! 
first sound within the same frequency range. The duration of t! 
second sound is, as previously mentioned, somewhat shorter tha \ 
that of the first heart-sound. 

Measurements of systolic duration performed by electrocardi 
gram (distance Q—T) and phonocardiogram (distance first 
second heart-sound) have indicated such minor differenc 
(measured phonocardiographically the distance is somewh: 
shorter), as to justify, seemingly, an assumption that, from 
practical point of view, it is no matter whichever way be preferr 
in the measuring (cp. OrtAs and Braun-MENENDEZ, 1939). 

The third heart-sound has been recorded in about 70 per cent ! 
these cases which conforms well with earlier investigations. Con'- 
rary to Secura’s (1936) statement, that the third heart sound do: s 
not occur in infants, it has been recorded in these cases in six «| 
the seventeen children under | year of age (see Fig. 11). 

The third heart-sound which is of very low frequency has n 
as a rule, been registered but in the frequency range below 1) 
cycles per second. Here it possesses a fundamental frequency 
a good 30 cycles per second. Its amplitude drops rapidly towar - 
nought in higher frequencies and has not been recorded above 17) 
cycles per second, The mean of the amplitude of “the fundament 
tone” is 4.07 + 0.38 millivolts (20.35 + 1.90 dynes/em?). Th 
it has a smaller amplitude than the first and second heart soun: 
It is, of course, generally imperceptible in auscultation. The e 
planation is not to find in the low amplitude of “the fundament 
tone” but in the practically complete absence of overtones in t 
third heart-sound (see fig. 17). 
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The auricular sound has been registered in a good 50 per cent of 
txe total number of cases (see Figs. 11 and 13—16). In accordance 

ith the third sound its “fundamental” frequency is about 30 
«eles per second and the reason for its being inapprehensible 
i. auscultation is the same, viz. the almost total absence of over- 

mes. The amplitude of “the fundamental tone’ is somewhat 
| wer than that of the third sound. The mean is 2.72 + 0.29 
illivolts (13.6 +. 1.5 dynes/em®*). 

In accordance with the results of Mc Ker (1938), a low-frequent 
systolic murmur has been recorded in virtually all cases in the 
present investigation (see Figs. 11—17). The fundamental frequen- 
cies of the murmur are to be found within the frequency range 
of 50—175 cycles per second, possessing here an amplitude of, 
on an average, 1.28 + 0.10 millivolts (5.12 +. 0.40 dynes/em?). 
“The fundamental tones” of the systolic murmur have a frequency 
of about 70 cycles per second, i. e. twice the value of “the funda- 
mental tones” of the heart-sounds. In most cases the murmur has 
been imperceptible in auscultation. However, it has been per- 
ceived in a third of the cases. Still, on examination it is found 
that no significant difference exists, as to frequency and ampli- 
tude, between perceptible and imperceptible murmurs. 


Since the murmurs, usually termed accidental or functional 
murmurs, are characterized, according to most authors, by their 
faintness, it would, therefore, lie close at hand, on the basis of 
Mc Kee’s (1938) and the present investigations, to diagnose 
the accidental murmurs, to a larger extent, as normal sound pheno- 


mena, 

As in earlier investigations, no diastolic murmurs have been 
registered in the present normal cases. 

Investigations regarding the distribution of the sound phenom- 
ena as to age and sex prove that such differences in the ampli- 
tude of the heart sounds as have been established refer, at least 
for the most part, to variations in the thickness of the thoracic wall. 
The modifying effect of the thoracic wall on the sound phenomena 
has, in other ways, formed the subject of examination. From 
this it is manifest that only those amplitudes which possess the 
largest absolute values are subject to modification, a fact to be 
explained, possibly, by the modifying influences of the micro- 
phone membrane itself. As to infants, distinguished, as they are, 
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by a smaller amplitude than the children in the 3- and 8-years- 
groups, the difference is presumed to depend on the smallnes 
of the heart in this particular age-group. 

The variation of the heart-sounds conditional on the placin 
of the microphone at apex or at the base has been examined. | 
has been evident from this that the difference in intensity of th 
first and second heart-sounds between apex and base, general 
perceptible in auscultation, is not, in a physical sense, to | 
ascribed to the fundamental frequencies of the heart-sounds bi 
rather to their overtones. The amplitudes show significant diffe - 
ences. Methods which render possible merely the registration 
the fundamental frequencies of the heart-sounds will, therefor 
not suffice for the purpose of checking auscultation by mea: 
of phonocardiograms. 

The variation of the amplitudes of the heart-sounds and t! 
systolic murmur has been studied with the examinee in a supii 
and an erect posture and also after a measure of exertion. T! 
amplitudes of the first heart-sound show, throughout, high - 
values in an erect position and after work. Differences noted ar , 
probably, contingent to increased pulse frequency. In order t 
define the connection between the amplitude of the first hear 
sound and pulse frequency, the correlation has been statisticall 
calculated. The result of the investigation, which has been pei 
formed on all children between 3 and 13 years of age in a supin: 
position with the microphone at apex, discloses a positive correl: 
tion between pulse frequency and the amplitude of the first hear‘ 
sound below 100 cycles per second as well as in the frequenc 
range of 175—400 cycles per second. Consequently, this signifi 
an increase in the amplitude of the first heart-sound, with regar 
to its “fundamental tone” as well as its overtone, as pulse fr 
quency rises. 


The Electrocardiogram of normal children. 


In the course of the phonocardiographic investigations electro- 
(ardiographic registrations have been arranged simultaneously. 
As mentioned earlier normal cases comprise principally children 
past infancy up to the age of puberty. The group of 17 infants 
examined in connection with the phonocardiograms has not been 
subjected to electrocardiographic treatment because of the fact 
that a more comprehensive number of cases would be needed 
for the purpose of an inquiry into electrocardiographic data 
during infancy. 

Thus, the cases comprise 118 children in the age of 2—14 
years. Thirty-two children belong to the 3-years-group, forty- 
four to the 8-years-group and forty-two to the 13-years-group. 


In dealing with the figures connected with the phonocardio- 
graphic investigations the 0 figures occasion certain difficulties. 
This has been referred to on page 94. With regard to the 
electrocardiographic investigations the problem is much simpler. 

The P and T waves can be positive, negative or isoelectric. 
The values relating to these amplitudes must, therefore, include 
positive as well as negative values, and also 0 figures. 

The R wave is the positive main wave of the QRS complex. As 
regards the Q and S waves the position is, apparently, as follows. 
According to accepted opinion the Q and S waves represent nega- 
tive amplitudes; the former appears before, the latter after the 
main wave. They can never be positive nor, according to the de- 
finition, equal 0. For this reason it is manifestly most correct 
only to give values of measured amplitudes. Particularly as there 
are no grounds for expecting that any other apparatuses would 
produce a smaller or bigger number of measured amplitudes. The 
degree of amplification is according to international standard 
arranged so as to render 10 millimeters of the curve equal to 1 
millivolt. 
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Finally, as far as measured intervals are concerned they mus 
always, for reasons indicated earlier, (see page 96), be estimate: 
irrespective of 0 figures. In the present work, however, thi 
is of minor interest because of the fact that the intervals belong 
ing to lead II always show positive values. 

In earlier electrocardiographic investigations which, to a con 
paratively small extent, have been performed on children mea 
values have as a rule been considered sufficient, and norm: 
range of variation has been only approximately indicated bh 
help of the largest and smallest figures observed. Statistic: 
methods have been used in the present electrocardiographic in 
vestigations as in the phonocardiographic ones. Thus, range « 
variation has been calculated on the basis previously set fort! 
(See page 93.) 

Below will be found a table (Table 40) summarizing the electr: 
-ardiographic investigations with means and ranges of variatic 
calculated according to 2 o, 2"/, 6 and 3 a. In Tables 41 and 4 
details are given of sex and age. 


Pulse frequency (Table 39). 


Data concerning pulse frequency at different ages concur wit 


expectations regarding normal children. 
From 3 to 13 years of age pulse frequency decreases. Thu: 
significant differences are at hand between the values withi 


the 3- and 8-years-groups respectively (difference = 11.2 + 3. 


Table 39. Pulse frequence (beats per minute). 
Normal cases group 1 + 2. 
Distribution according to age and sex. 


n = number of cases. M +<(M) = mean + standard error of the mean. 
so = standard deviation. 


Age. Boys rirls Both sexes 
years 
M +<(M) M+<¢(M) 3 M + <(M) 


99.7 + 3.8 97.6 
83.7 + 3.2 192.0+2.6 13.0 
69.1 + 3.3 70.5 +2.8 12.3 
83.1 + 2.5 57 $6.24+2.3 17.2 117 


| 

5 yrs. 18 98.8 + 2.7 15. 
8 >» | 20 88.2 + 2.1) 14. 
13 » | 22 69.7 + 2.2| 13:: 
3-13» 60 84.6+1.7 18.4 
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‘eats per minute) as well as between the 8- and 13-years-groups 
lifference = 18.5 +3.0 beats per minute). Means within the 
. ifferent age-groups lie throughout somewhat lower than generally 
ated earlier (cp. for instance SeHAm, 1924, Table 1). 
No sex difference could be shown or the basis of the present 
umber of cases in contradistinction to the results of BURNETT 
ead Taytor (1926) and LincoLtn and (1928). 


Pr wave. 


As will be seen from Tables 40 and 41 the amplitude of the P 
wave reaches its maximum in lead II. Means differ insignificantly 


for boys and girls or for different age-groups. The mean is to be 
found at 0.166 + 0.005 millivolt. Range of variation extends 
from 0.06—0.27 (0,001—0.33) millivolt. Thus, the amplitude of 
the P waves has in childhood a considerable range of variation, 
as shown earlier. According to the present cases a value of the 
amplitude of P in lead IL should not be considered pathological 
unless falling below 0.05 millivolt or exceeding 0.30 millivolt. 

The amplitudes of P in lead I and P in lead II are normally 
always positive. P in lead III is occasionally negative (10 cases 

= 8.5 per cent of the whole number of cases). 

Contrary to earlier investigations notches have not been 
found. Only in one case 64, nl., slight ones were noticed in 
all leads. 

Duration of the P wave (Table 40 b and 42) conforms with 
amplitude in reaching its maximum in lead II. No significant 
difference is evident within different age-groups or between the 
sexes. The mean is 0.08 -+ 0.001 sec. Range of variation extends 
from 0.05—0.11 (0.03—0.12) second. 

For adults 0.10 second is usually given as upper value of dura- 
tion of P. According to earlier investigations duration of the P 
wave should always be shorter in children. In the present cases 
figures indicate rather that no noteworthy differences occur be- 
tween adults and children in the age-groups under examination. 
teversely 0.10 second should therefore be regarded as a compara- 
tively low value of the upper limit of normality. 


l 
) 
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Table 40 a. Amplitudes in millivolts of the P, Q, R, S and T waves 
in leads I, II and III of the electrocardiogram. 
Normal cases group 1 + 2. 


n = number of cases. M + <¢(M) = mean + standard error of the mean. 
o = standard deviation. 


M +<(M) Mi2s 


Lead I. 
P |118| 0.124+0.003 0.036) 0.05—020 0.03—0.21 0.02—0 
Q | 51 | 0.179+0.015 0.109 0 —040 0 —0.45 | 0 
R | 118) 0.950+0.034 0.370 0.21—1.69 0.03—1.88 | 0 
S | 89 | 0.266+0.016 0.153 0 —0.57) 0 —0.65 | 0 
T 118° 0.335+0.009 0.093 0.15—0.52  0.10—0.57 | 0.06—0 
Lead II. 
118 0.166+0.005 0.053 0.06—0.27 | 0.03—0.30 0.001—V. 
62 | 0.181+0.014,0.108 0 —040' 0 —0.45 0 —0 
118 | 1.545+0.038 0.415 0.72—2.38 | 0.51—2.58 0.30 —2 
79 | 0.280+0.016 0.144 0 —0.57) 0 —0.64 0 
118 | 0.361+0.011 0.118, 0.13—0.60 0.07—0.66 0.01 
Lead III. 
118 0.085+0.008 0.066 — 0.05—0.22 —0.08—0.25 — 0.11—(.28 
72) «#0.254+0.019 0.157 —057 O —0.65 
(117 1.026 +0.049 0.534 0 —2.09 —2.36 
60 | 0.255+0.023 0.178 —0.61 0 —0.70 
118 0.058+0.011 0.120  0.18—0.30  0.24—0.36 


Table 40 b. Intervals of P, P—Q, QRS, Q—T and Q—4Q in lead 
of the electrocardiogram (in seconds). 
Normal cases group 1 + 2. 


n = number of cases. M + <(M) = mean = standard error of the mean. 
o = standard deviation. 


M+: (M) M+23s M+ 2.55 Mi3 


P 118 | 0.077+0.001 0.015 | 0.05—0.11 0.04—0.11. 0.03—0 1 
P-Q 118 0.1464+0.002 0.017 0.11—0.18 0.10—0.19 0.10—0 ? 
QRS 118 0.062+0.001 0.012 0.04—0.09 0.03—0.09 0.03—C 1¢ 
QT 118 0.323+0.003 0.033 0.26—0.39 0.24—0.41 0.22—0 1: 
Q Q 118) 0.674+0.013 0.136 0.40—0.95) 0.33—1.01 0.27—1 


| 
n M + 2.52 M+3 


wave (Tables 40 and 41). 


Q occurs in fifty-one cases = 43.2 + 4.6 per cent, Q IT in 
xty-two cases = 52.5 +. 4.6 per cent and Q III in seventy-two 
ses = 61.0 +. 4.5 per cent of the total. 

In accordance with earlier investigations means of Q in leads 
. Land III show throughout higher values than what is thought 
.ormal in adults. Means (QI = 0.18 + 0.02, Q Il =0.18 + 0.01, 
() ITT = 0.25 + 0.02 millivolt) correspond to those obtained 
earlier from investigations on children. 

With regard to calculations of range of variation it should be 
noted that distributions are skew. This is particularly the case in 
lead III where o equals 0.157 millivolt. An examination of the 
distribution proves that it must be skew since no figure can fall 
below O and mean and o are of the same order of magnitude. 
Only two cases exceed 3 o. This indicates not only skewness but 
also a negative excess. The cases centre round the mean figure 
justifying 3 o as upper limit of range of variation in normal 
individuals. Mean + 3 o might therefore, in spite of the skew- 
ness in distribution, be accepted as upper limit of the normal. 

Thus, it is evident from these investigations that values of Q 
in lead I are to be considered pathological when exceeding 0.50 
millivolt, of Q in lead IL the corresponding figure is also 0.50 
millivolt and of Q in lead III approximately 0.70. 

In Q in lead III amplitude is generally greater than in Q in 
leads I and II. On the basis of the whole number of cases 
significant differences between the means are at hand. However, 
no significant differences exist between Q in leads I and II. 

An examination of the variation of the Q waves in different 
age-groups (Table 41 a) has given the following results. Q II 
shows no significant differences. The amplitude of Q 1 shows 
probable difference between the 3- and 8-years-groups (the 
difference equalling 0.108 + 0.038) and significant difference 
between the 3- and 13-years-groups. Q III shows larger amplitude 
in the 3-year-olds as compared with the 8- as well as 13-year- 
olds. The differences are significant. It is, thus, evident that the 
smaller children have bigger Q in leads I and III than the older 
ones. The present cases cannot prove whether Q in lead III 
diminishes with age to a greater or smaller degree than Q in lead I. 
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Table 41 a. Amplitudes in millivolts of the P, Q, R, S and T waves in leads 
I, If and III. Distribution according to age and sex. 
Normal cases group 1 + 2. 


n = number of cases. M + ¢(M) = mean + standard error of the mean. 
o = standard deviation. 


3 years 8 years 15 years 


M + «(M) M + «(M) M + «(M) 


Boys. 


0.133 +0.009 | 0.039) 20) 0.118+0.007 0.120 +0.009 


0.172+0.010 | 0.041 20) 0.143+0.011 


0.083 +0.019 


0.280 
0.271 


20 | 0.073+0.012 


9} 0.161 


0.182 


0.173 +0.015 
0.093 +0.019 


0.135 
0.179 


V.221 


0.471 14 | 0.243 


1.183+0.107 0.453 | 20) 0.888+0.101 | 0.453 
1.436+0,089 | 0.380) 20, 1.548+0.081 | 0.360 
0.764+0.186 | 0.579 | 20) 1.115+0.126 | 0.563 


0.920 +. 0.067 
1.591 +0.079 
1.014+0.082 


0.300+0.026 | 0.102) 0.319+0.046 0.197 0.211 +0.022 
0.306+0.033 | 0.133 | 16) 0.294+0.034 | 0.136 0.290 +0,038 
0.281 : 10 | 0.235 0.196 
0.394+0.016 | 0.069 | 20! 0.363+0.019 | 0.083 
0.875 +0.023 0.099) 20 0.405+0.029 0.128 
0.042+0.026 0.108 | 20, 0.088+0.030 0.132 


0.359 +0.026 
0.482 +0.029 
0.098 +.0.027 


Girls. 
0.136 : 24| 0.131+0.008 | 0.038 
0.175 | 24) 0.165+0.012 | 0.05 
0.098 . 24 | 0.077 +0.013 | 0.064 


0.110 +0.005 
0.170 +0.009 
0.093 +0.011 


0.233 : 0.150 . 0.108 
0.150 - | 0.200 : 0.123 
0.338 | 0.212+0.028 0.116) 1: 0.183 


1.136 . 24| 0.835+0.060 0.292 
1,589 | 1.565+0.106 0.518 
0.936 | 1.194+0.119 0.583 


0.840 +0.049 
1.538 +0.097 
1.053 +0.123 


0.318 - | 0.283+0.087 0.144 0.214 


0.250 
0.250 


0.339 
0.311 
— 0.029 


U.305 
0.315 
0.290+0.012 
0.302 +0.020 
0.048 +0.024 


0.217 
0.256 
0.280 +0.018 
0.330 + 0.021 
0.075 +0.023 


PL 
PIt /18 | 0.047 | 22 0. ‘71 
PIll '18 0.079 | 10.055 | 22 0. x9 

QU 7 2B 

RI 18 22 0... 16 
RIT 18 22 
R III 18 22 0, 85 
s I 16 0 95 
S II 16 0.546 
S III 13 

TI 18 0,120 
T II |18 0.135 
T Ill 18 0.126 
P I 14} 20 0.022 
| PIl 14 | 20 0.042 
P ad 20 0.050 
QI 6 | 

Q Il 9| 

Qill| 8 

R I 14) 20 0.19 
RII $14!) 20 0.233 
R III 14} 19 0.536 
SI 11 

Il 10) 10 12 

S IIl | - | 10 

TI - || 24 0.061 20 0. 82 
T Il (14 - |] 24 0.100 || 20 0. 9 
T III 14 - 0.113 || 20 0. 92 


Table 41 a (cont.). 


3 years 


M + 


8 years 


M + «(M) 


13 years 


M + «(M) 


Both 


0.134 +0,007 
0.173 +0.008 
0.088 + 0.013 


0.041 
0.044 
0.071 


0.263 + 0.034 
0.203 +0.040 
| 0.400 +0.044 


0.134 
0.160 
0.169 


0.411 
0.405 
0.548 


1.163+0.073 
1.503 +0.072 
0.839 +0.097 
0.152 
0.156 
0.187 


0.307 +0.029 
0.285 +0.031 
0.271 +0.043 
10,081 
0.098 
0.115 


0.870 +0.014 
0.347 +0.017 
0.011 +0.020 


@ 
44/0.125+0.005 | 0. 
44 0.155+0.008 0. 
44 0.075+0.009 0. 


19 | 0.155+0.018 
24 | 0.192 +0.018 
31 | 0.226 +0.025 


0. 


0. 
0. 


44  0.859+0.056 
44 | 1.557+0.068 
44 | 1.158+0.086 


33 | 0.280+0.031 
26 | 0.298 +0.029 
20 0.275 +0.047 
44 | 0,328+0.012 
44 0.349+0.019 
44 0.066+0.018 


0. 


Table 41 b. 


(). 


0. 


0. 
0. 
0. 


0. 
0. 


035 
054 
059 


079 
O88 
138 


370 
149 
569 
178 
147 
211 
080 
123 


122 


0.115 +0.005 
0.171 +0.009 
0.093 +0.011 


0.125+0.016 
0.154+0.017 
0.204+0,024 


0.882 +0.042 
1.565+0.061 | 
1.082+0.071 
0.212 +0.020 
V.257 +0.026 
0.221 + 0.030 
0.821+0.017 
0.383 +0.020 
0.087 +0,018 


0.033 
0.058 
0.073 


0.064 
0.080 
0,123 


0.274 
0.398 
0.455 


0.110 
0.154 
0.138 
0.110 
0.127 
0.114 


Boys 


M + «(M) 


Girls 


M + 


0.123 + 0.005 
0.163 + 0.007 
0.083 + 0.010 
0.193 
0.208 
0.280 


+ 0.022 
+ 0.022 
+ 0.031 
0.988 
1.530 
0.973 
0.276 


+ 0.054 
+ 0.047 
+ 0.067 
+ 0.021 
0.297 + 0.020 
0.239 + 0.030 
0.371 + 0.012 
0.413 + 0.015 
0.078 + 0.016 


0.036 
0.055 
0.075 


0.117 
0.123 
0.184 


0.418 
0.367 
0.517 
0.151 
0.135 
| 0.177 
0.094 
0.120 
0.122 


0.125 
0.169 


0.086 + 0.007 


0.161 


0.162 + 


0.230 


0.909 
1.561 
1.0838 
0.253 
0.255 
0.278 
0.298 
0.314 
0.039 


0.036 
0.050 
0.057 
0.101 


0.091 
0.125 


+ 0.005 
+ 0.007 


+ 0.022 
0.016 
+ 0.021 


+ 0.041 
+ 0.060 
0.072 
+ 0.021 
+ 0,028 
+ 0.0387 
+ 0.010 
+ 0.012 
+ 0.015 


0.309 
0.459 
0.546 
0.158 
0.157 
0.184 
0.077 
0.094 
0.114 


+ 
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leads 
PI (32 42 
32 42 
Qi 1 22 
26 
RI 32 42 
RII 32 42 a 
RII 32 41 
SI 27 29 
SII 26 27 
Slit 19 21 
TI (32 | 42 
T II | 32 42 
T 32 ma 42 
20 
26 
P III 60 8 LL 
QI 29 22 
Q Il 30 32 
Q Ill 35 37 | 
iy RI 60 58 
R II 60 58 
R 60 57 
SI 52 37 
Il 47 32 
1 3D 25 
TI 60 58 
6 T II 60 58 
; T Il 60 58 
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Table 42a. Durations of P, P—Q interval, QRS-interval, Q—T interval 
and Q—Q@ interval in lead II (in seconds). Distribution according 
to age and sex. 
Normal cases group 1 + 2. 
n = number of cases. M +e (M) = mean + standard error of the mean. 
o = standard deviation. 


3 years 8 years 13 years 


M+e(M) | o n M +«(M) M + «(M) 


0 y 8 
0.071+0.004 | 0.017 0.079 +0.003 | 0.011 2 0.082 +0.003 
0.140+0,004 | 0.017 | 20 0.148+0,003 0.014 22 0.153+0.003 
0.064+0.002 0.009 | 20 0.071+0.002 0.007 2 0.065 +0.003 
0.294+0.004 | 0.016 | 20 0.324+0.005 0.021 22 0.343+0.007 
0.558+0.016 | 0.068 | 20 0.662+0.016 0.071 22 0.770+0.028 


irls 
0.072 . 24 | 0.078 +0.004 | 0.020 0.079 +0.003 
0.184 . 0.140 +0.003 | 0.018 20 0.155+0.004 
0.058 . 24 0.056+0.002 | 0.011 | 20 U.060+0.003 
0.309 ‘ 24 0.308+0.005 | 0.028 0.349 +0.007 
0.586 : || 0.640+0.024 | 0.116 0.787 + 0.033 


Both sent ¢* 
0.072+0.003 | 0.016 || 44 0.078+0.003 | 0.017 2 0.081+0.002 
0.137+0.003 0.016 | 44 0.144+0.002 0.014 | 42 0.154+0.003 
0.062+0.002 0.010 | 44 0.063+0.002 0.012 | 42 0.062+0.002 
0.801+0.003 0.020 | 44 0.315+0.004 0.023 42 0.348+0.005 
0.570+0.013 0.073 | 44 0.650+0.015 0.098 42 0.778+0.021 


Table 42 b. 


Boys 3—13 years Girls 3—13 years 


M + «(M) M + «(M) 


0.078 +0.002 0.014 0.077 +0.002 
0.147 + 0.002 0.016 0.144+0.002 
0.067 +0.001 0.911 5§ 0.058 +0.001 
0,322 +0.004 0.031 0.322 +0.004 
0.670 +0.017 0.128 3 0.678 +0.019 


PII | i (913 
P—Q_ 1 
QRS ( 915 
Q—T 1 (181 
1 ( 133 
P II | 14 ( 013 
P—Q | 14 (017 
QRS | 14 (012 
Q—T | 14 6.031 
Q—Q | 14 0.146 
P Il | 32 0.013 
P—Q_ 32 0.017 
QRS 32 0.013 
Q—T | 32 0.035 
Q—Q 32 (0.138 
P Il 60 0.016 
P—Q 60 0.017 
QRS 60 0.011 
Q—T 60 0.031 
Q--Q 60 0.14: 
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No differences have been established between the sexes. There- 
re this investigation cannot verify BuRNetrt’s and TAYLor’s 
936) statement that the amplitude of the Q wave is greater 
boys than in girls. 

The relation of the Q waves to the maximum amplitude of the 

RS deflection which has served as a guide in estimating data 

adults will be seen from Table 43. 

As shown in Table 43 the Q waves do not rarely reach amplitudes 
exceeding 25 per cent of the maximum amplitudes of the QRS 
deflections. This is particularly common in lead III where the Q 
waves do not seldom exceed even as much as half of the maxi- 
num amplitudes. The above-mentioned criteria referring solely 


Table 43. The relation between the amplitudes of the () waves and 
the main waves of the QRS complexes in 118 cases. 
Normal cases group 1 + 2. 


n = number of cases. 


15-19 20—-24 % 


Qi | 
2 


| 
Qu | 1 


10.2 5.1 7 | 


to adult normal cases can, consequently, not be regarded as 
valid in the case of children between 3 and 13. Neither do they, 
it may be safely inferred, apply to other parts of childhood since 
it is known that the Q waves attain their greatest amplitude, 
comparatively speaking, in infancy. In childhood, therefore, 
the Q wave should not be looked upon as pathologically enlarged 
unless it possesses an amplitude approaching half the maximum 
amplitude of the QRS deflections. As far as lead III is concerned 
even this would be to put it at its very lowest. 


R and S waves (Tables 40 and 41). 


R and § waves form the chief deflections of the QRS complexes. 
The amplitude of the R wave is as a rule considerably greater 
than that of the S wave. Their inter-relation depends mainly 
on the direction of the electrical axis which will be the subject 


|| 
13 
lt 
31 
25—49 50 % 
O17 
)12 n % nD % n % n 9 
3] 
146 5.9 8 6.8 8 6.8 0 0 : 
7.6 3 2.5 1 0.8 0 0 
013 
O17 
013 
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of a special study below. Since the R wave is normally the greate: 
and most variable it seems legitimate, in calculating the rang » 
of variation in the amplitudes of the chief waves, i. e. in stati: 
the limits of “normal voltage’’, to deal solely with the variatio: 
in the amplitudes of R waves. 

The mean of the amplitude of ‘R is greatest in lead Il. The me: 
is 1.55 + 0.04 millivolts. Range of variation extends from 0. 
—2.4 (0.30—2.8) millivolts. From the calculations of range 
variation it is evident that in these cases ‘“‘high voltage” see) 
to occur at a value of the R wave exceeding 2.5 millivolts. If t 
values exceed 2.8 millivolts they can be regarded as undoubte: 
pathological. “Low voltage” is probable when the amplitude 
the biggest R wave does not exceed 0.5—0.7 millivolt. If it fa 
below 0.3 millivolt “low voltage” is unquestionably at hand. Pre 
ously mentioned values for adults, viz. in the case of “hi 
voltage” greater amplitude than 2.5 millivolts and of “low voltag 
less than 0.5 millivolt may therefore on the whole be regarded 
applicable also to these cases. 

and (1936) statement that the amplitu 
of the R waves increase during childhood reaching their maximi 
at puberty cannot be verified. It is true that significant differen 
exist between R in lead I in the 3-years-group on the one hand a 
the 8- and 13-years-group on the other. Difference 3—8 years 
0.30 + 0.09 millivolt. Difference 3—13 years = 0.28 + 0.08 mil 
volt. But these values indicate rather that the amplitude 
R in lead I decreases during the later part of childhood. Ho 
ever, no significant differences between the amplitudes of R 
leads II and III in different ages can be produced. Neit! 
can any statistically probable differences between the sexes 
propounded. 

In 15 cases (11.1 per cent) notches are evident, this howe, 
almost exclusively in lead III. Atypical QRS complexes in lk 
III, as described by BuRNeEtT and TayLor (1936), occur in 10 ca 
in the present investigation (8.5 per cent). (See fig. 12 and 
page 111 and 114). 


Conduction time = P—Q (Tables 40 b and 42). 
P—Q interal is the subject of comparatively inconsidera! 
changes in the age-groups under examination. In accordance wi 
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« commonly accepted rule P—Q has been measured in lead II. 

1e mean is 0.15-L0.002 second. No significant difference be- 
t een the 3- and 8-years-groups has been established. The dif- 
f- rence is 0.007 +- 0.004 second. Between the 13- and 3-years- 
g oups significant difference exists and between the 13- and 


8-vears-groups the difference is probable (0.10 +- 0.004 second). 

The range of variation of conduction time extending from 0.11 
tc 0.18 (0.10—0.20) second indicates the prevalence of undoubtedly 
p.thological values over 0.20 second and questionably pathological 
ones over 0.18 second, calculations being based on the total 
number of cases. This contention agrees well with statements 
of limit values by Burnett and Tay.or (1936). 

No difference in conduction time between the sexes has been 
evidenced. 

As mentioned above, groups | and 2 have been treated separa- 
tely. No differences have been noted. The following will serve 
to illuminate this. 

The mean of conduction time in group | is 0.1454 +. 0,0017 
second and in group 2 0.1459 + 0.0036 second. Thus, the differ- 
ence is 0.0005 + 0.0040 second, i. e. the order of magnitude is 
such as to make it reasonable to suppose that it is the result of 


a random deviation. 


QRS interval (Tables 40 b and 42). 

The mean is 0.06 +0.001 second which conforms well with 
earlier investigations. Range of variation extending from 0.04 
—).09 (9.03—0.10) second suggests that pathological values 
occur probably above 0.09 second and undoubtedly above 0.10 
second. 

On the basis of the whole number of cases a difference in the 
QRS interval between boys and girls is statistically proved (dif- 
ference = 0.009 + 0.001 second). This difference relates solely 
to the difference in QRS interval between boys and girls in the 
8-years-group (difference = 0.015 + 0.003 second). No sex dif- 
ference occurs in other age-groups. 

As to variation in QRS interval between different ages no signif- 
icant differences appear. Difference is widest between the boys 
in the 8- and 3-years-groups. There the difference may to some 
extent be called probable (difference = 0.007 +- 0.003 second), 
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T wave (Tables 40 and 41). 


Means of amplitudes are in lead I 0.34 + 0.01, in lead IL 0.25 
+ 0.01 and in lead III 0.06 + 0.01 millivolt. Investigations « 
range of variation prove that the T waves in leads I and II a 
always positive while in lead III the T waves normally can | : 
either positive or negative. This observation conforms with earli 
investigations. Negative T in lead III occurs in normal mater: 
in 23 cases = 19.49 + 3.67 per cent. 

No differences can be found between the variations of th 
waves within the various age-groups or between the sexes. 


S—T segment, 


The variations of the S—T segments in relation to the is 
electric line have not been subjected to any statistical examinati 
here since the deviations, with one exception (case no. 58 n ) 
have been too small for measuring, generally, not exceeding | 
millivolt. 

In 6 cases (5.1 per cent) in lead I, in 14 (11.9 per cent) in le: 
II and in L1 (9.3 per cent) in lead III suggestions of depressio 
or elevations have been noted in the S—T segments. Howev: 
as stated above, it has only been a question of inconsideral : 
deviations from the iso-electric line, (see Fig. 14, page 11°) 
Apparently, any more palpable depressions and elevations in t 
S—T segments (exceeding 0.10 millivolt) do not normally occ 
in children between 2 and 14. This may be noted in conformi 
with earlier results (Hafkesbring and collaborators, 1937). 


Systolic duration = Q—T interval. (Tables 40 and 42, Fig. 18) 


The present investigation confirms the verification in earlier i 
quiries regarding of Fr1DERICIA’s (1920) statement that the systo 
duration depends on pulse period duration. Mean is 0.323 
0.003 second at a pulse period duration of 0.67 =~ 0.013 secon 


On the basis of Fripericia’s formula, Q—T == 8.22 Q- 

the calculated value of Q—T would be 0.334 second, i. e. som 
what higher than the real mean. This is explained by the fa 
that Frrpericia’s formula which is valid for adults produces t 
high values for pulse frequencies in children, a matter previous 


= 


O55 O60 O65 0.70 95 0 0 lio 4.20 Q-Q 
seconds 


mean + twice standard deviation 
= mean + three times standard deviation 


Fig. 18. Systolic duration (Q—T’) and pulse period duration (Q—) 
in seconds. 
Normal cases groups 1 and 2. 118 children in the age of 2—14 years. 


explained. On the other hand, according to the present cases, 
AsHMAN’s formula, Q—T = 0.375 -log 10 -(Q—Q + 0.07), seems 
to yield fair conformity between calculated and observed means. 
Calculated mean is 0.326 second. Also as regards the respective 


age-groups measured and calculated means agree well. 

Fig. 18 gives values of Q—T interval and pulse period dura- 
tion. In addition, means and range of variation of the systolic 
duration for the entire number of cases have been given. 

A comparison between Fig. 1 in the Survey of Literature and 
Fig. 18 discloses that ASCHENBRENNER’s and BAMBERGER’s (1935) 
investigations, concerning infancy, chiefly comprise higher pulse 
frequencies. The diagram (Fig. 18 and Tables 40 and 42) there- 
fore furnishes supplementary figures of systolic duration for the 
remainder of childhood. 

To judge from these cases no sex difference occurs in systolic 
duration. 
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Direction of electrical axis (Fig. 19, Table 44). 


By means of EINnTHOVEN’s triangle the following data hay 


been obtained. The mean is 58.2° + 1.9°, o = 20.6°. Rang 
of variation is calculated on + 2 = 17°—99°, on =7 
—110°, and on + 3 o = — 4°—120°. 


No axis deviation should thus occur between 15° and 100 
Probable pathological right axis deviation appears at values ex 
ceeding 110°, probable pathological left axis deviation at valu 


Table 44. Angle of the electrical axis within the different age- an 
sex-groups. 
Normal cases group 1 + 2. 


n = number of cases. M + ¢(M) = mean + standard error of the mean. 
o = standard deviation. 


| Age, Boys Girls Both sexes 

| years | 

| | M + «(M) n M+e(M) n | M+ e«(M) 
| 

| Syears 18 46.9°+5.2’ 22.0° 14 56.1° . 32 | 50.9°+3.7° | 21. 


8 > 20 64.5°+4.8° 21.37) 24) 61.9°4+4.1° 20.2?) 44) 63.43.10 20 
13 > 22 61.6°+3.1° 14.4°| 55.3°+5.3° 23.5") 42) 58.6°+3.0° 19.5 
3—13 58.2°4+2.6° 20.2°| 58 | 58.2°+2.7 | 20.9° | 118 | 58.2°+1.9° | 20.6 


down towards 0°. Undoubtedly pathological right axis deviati: 
is found at values above 120° and undoubtedly pathological | 
axis deviation at negative numbers of degrees. 

In using WuHITE’s index (see page 42) the direction of the el: 
trical axis is calculated in accordance with the means for t! 


amplitudes of the R and 8S waves = — 0.9 millimetre. The ran; 
of variation is between 2.1 and —3.6 millimetres (between \) 
and — 5.1 millimetres). 


WuireE (1937) states that the limit value of right axis deviativ 
in adults is — 10 to —15 mm. The figure —- 5 mm. obtained fro 
the range of variation of the amplitudes of the R and S wav 
should, consequently, not be regarded as disclosing any tendenc 
to the right in childhood, though, with the use of ErnrHoveN 
triangle, it must, no noubt, be considered as prevalent. It woul 
seem that the latter method as far as children are concerned pri 
duced a more accurate idea of the real facts and it should for th 
reason be preferred. 


= 
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—= mean 


= mean + twice standard deviation 


= mean + three times standard deviation 


Fig. 19. Angle of electrical awis. 


Means and ranges of variation. Normal cases groups 1 and 2. 118 children 
in the age of 2—14 years. 


It is manifest that the electrical axis in children between 2 
and 14 tends markedly towards the right compared with data 
concerning adults (Fig. 19). Particular care is for this reason 
required in diagnosing pathological right axis deviation in child- 
hood. Only when pronounced right deviation appears (above 
110—120°) can it be regarded as undoubtedly pathological. In 
infancy, as shown in the Survey of Literature, the right axis 
deviation is normally still more prominent but also in other 
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-110 
-i20 
-130, 7 
LEAD | \ 
-150 VES -30 -20 -I0 0 +10 +20 +30 +40 
ol -30 -30 
-20 -20 
| -10 
\\ LEAD” 0 
+160 +10 +10 LEADII // 
\\ +20 +20 +30 
+140 \ 430 40 
+120 SSS —*60 
10 
+100 +90 +80 


166 


parts of childhood a decided tendency towards the right appears 
to be asserting itself as against data regarding adults, 

This normal tendency towards the right does not seem to have 
been taken into consideration earlier, which may be due to the 
fact that means have as a rule been accepted as satisfactory 
without regard to variability in the values. It should be regarded 
as necessary to measure, as a matter of routine, the direction of 
the axis in investigations on children which may be done by help 
of, for instance, EINTHOVEN’s triangle. 

Between boys and girls very inconsiderable, insignificant 
differences occur, irrespective of age-groups. 

As regards the direction of the electrical axis in the ages under 
examination the following should be noted. Means in the 3-, 8- 
and 13-years-groups are 51°, 63° and 59°. The difference between 
the 3- and 8-years-groups is 12° +. 5°, which would indicate that 
the difference in question is probable. 

From this will therefore be concluded, with a certain amount 
of probability, that the electrical axis after infancy first deviates 
for a time to the left, and then to the right, and on approaching 
puberty again deviates to the left, approximating to adult values. 
This observation which in these cases is merely noted as a 
probability has been earlier submitted by Hafkesbring and colla- 
borators (1937). Other investigators who have studied this subject 
have, on the other hand, maintained that the electrical axis, afte: 
infancy up towards puberty, uninterruptedly turns, at a slow 
pace, towards the left. With a view to securing more reliabl 
data on this subject it sems necessary to perform investigation: 
on a more extensive number of cases. 


Precordial lead (Lead IV) (Tables 45 and 46). 

In accordance with earlier investigations it can be stated her 
that the amplitudes of the various waves in the precordial lea 
reveal throughout greater variations than in the standard leads 
In Table 45 values are propounded for means and range of variatio! 
raleulated, as usual, on + 2 o, + 2"/, o and + 3 a. 

JERVELL’s (1935) method has been employed for the presen 
inquiries being identical with lead IV B according to Nomencla 
ture, New York, 1939 (cp. page 46). The various values are no‘ 
comparable with the figures given by RoseNBLUM and Sampsoz 
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Table 45. The precordial lead. Mean and range of variation. 
Amplitudes in millivolts. 


Normal cases group 1 + 2. 
n = number of cases. M + «(M) = mean + standard error of the mean. 
o = standard deviation. 


Both sexes 


n M + «(M) 6 Mi2o M + 2.56 M+ 306 


P IV 110 | 0.054+0.010 0.106 | —0.16—0.27 0.21—0.82  —0.26—-0,.37 
Q IV 3 

R IV 110 | 1.882+0.071 0.742} O -—2.82 O 3.19} O —3.56 
S IV 110 2.406+0.077 0.803! 0.80—4.01 0.40—4.41 0 —4.82 
T IV 110 0.157+0.039 0.408 —0.66--0.97 | —0.86—1.18 —1.07—1.38 


(1936) and MrsseLorr and PoMERANTz (1937). This is owing 
to the fact that these authors have adopted WoLreRtH’s and 
Woopn’s (1932) method. 

Q in the precordial lead is not, as a rule, present in children. It 
has been registered only in 3 cases (nris 62 nl, 66 nl and 15 nl), 
disclosing, then, very variable amplitudes, from 0.2—1.6 milli- 
volts. 

The amplitude of R in the precordial lead shows all through 
lower values than § in this lead. Range of variation is consider- 
able. Calculated on 2 o it attains nearly 3 millivolts and on 3 a 
about 3.5 millivolts. S in the precordial lead which should be 
termed the main wave in lead IV, shows a mean of 2.4 +- 0.08 
millivolts. Range of variation is also in this case most pronounced, 
with values, calculated on + 3 go, of nearly 5 millivolts. T in the 
precordial lead, as a rule positive in normal adult cases, presents 
in these cases, as in earlier investigations, in turns positive and 
negative values. The S—T segment exhibits no particularly note- 
worthy deviations from the iso-electric level. 

As regards age- and sex-variations in the precordial lead the 
following may be kept in mind. Throughout a significant difference 
prevails as to the amplitudes of the R, 8 and P waves in comparing 
the girls in the 13-years-group and the rest of the material, the 
amplitude within the fore-mentioned group being right through 
appreciably smaller. As an instance may be quoted the difference 


Table 46 a. 
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n = number of cases. 
o = standard deviation. 


according to age and sex. 


Normal cases group 1 + 2. 


(M)= 


The precordial lead. Amplitudes in millivolts. Distributio 


mean + standard error of the mean. 


3 years 


M +<(M) 


8 years 


M + «(M) 


13 years 


n M + «(M) 


0.026 +0.030 
0 

17. (:1.935+0.215 
17 2.371+0.093 
17 -0.103+0.1038 


0.123 


0.886 
0.884 
0°429 


Boys 

19| 0.066+0.024 0.103 
0 
19 
19 
19 


1.418+0.113 0.4938 
2.347+0.198 0.840 
0.232+0.068 0.297 


0.024 +0.027 


1.248 +0.188 
2.529 +0.169 


0.219+0.074 


11} 0.098 +0.015 | 0.073 0.061 +0.024 
0 
11 
11 


11 


0.032 


1.408 +0.127 
3.046 +0.173 
0.365 +0.106 


0.621 
0.846 
0.519 


0.622 +0.075 
.739+0.115 
0.161 +0.052 


1.409 
2.027 
—0.145 

Bo sexes 


28 0.113 0.084+0.013 | 0.088 0.041 +0.018 
0 

28! 1.729+0.149 0.790 
28 2.236+0.094 | 0.496 


28 -0.120+0.073 | 0.386 


0.029 +0.021 


0.562 
0.904 
0.435 


0.959 +0.117 
2.164+0,122 
0.192 + 0.046 


1.413+0.086 
2.737 + 0.138 
0.306 + 0.066 


Table 46 b. 


Girls 3—13 years 


Boys years 


M + «(M) M + 


53 0.072 +0.018 0.092 

1 
53 
53 
53 


0.039 +0.015 


0.621 
0.825 
0.436 


1.142+0.085 
2.383 +0.127 


0.190 +0.060 


1.510 +0.106 
2.421+0.092 
0.127 +0.050 


|| 
n a n 6 
P IV | 21| 
Q IV 2 
Ss IV 21 0.7 
T IV 21| 0.3 
G 
P IV 0.1 
Q IV 
RIV 0.3 9 
Ss 1V 0.4.0 
T 18 0.: 
/ P IV Q.114 
@ IV 
R IV 0.732 
s IV 0.762 
43 39 0.288 
n 
PIV | 57 0.115 
Q 1V 2 : : 
RIV | 57 | 0.800 
S IV 57 0.693 
T IV 57 0.377 
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between 8 in the precordial lead in 13- and 8-years girls: Difference 
= 1.31 +- 0.21 millivolts. As far as age differences in other groups 
are concerned a certain tendency towards decrease of amplitudes 
with increase of years is noticeable. Thus, the difference in R 
in the precordial lead between 8- and 13-year-olds is 0.45 +. 0.15 
millivolt and between 3 and 13-year-olds 0.77 + 0.19 millivolt. 

This tendency towards decreased amplitudes in older children 
as compared with younger ones suggests that the volume of the 
thorax plays a part in this connection. 

For the purpose of a closer study of the significance of the tho- 
racic lead it would, apparently, be necessary to apply electrodes 
to several places on the chest, similar to LEPESCHKIN (1938). 
LEPESCHKIN contends that the amplitudes of the various waves 
grow larger the less the distance from the surface of the thoracic 
wall to the heart. The result of the present inquiry conforms with 
this statement. 

Earlier writers on this subject have contended that the great 
variation in values in the precordial lead reduces its practical 
significance since it renders a differentiation between normal and 
pathological more intricate. The result of the present inquiry 
accentuates this contention. 


Summary. 

The electrocardiographic investigations comprise 118 children. 

The cases have been statistically analyzed. In this manner 
mathematical expressions of range of variation have been ob- 
tained, in addition to means, and on this basis a more definite 
limit of normality has been established. The means here reported 
differ generally only slightly from those of earlier investigations. 
As regards the different values see above. 

Fig. 20 is a schematic picture of the normal child electro- 
cardiogram founded on the present cases. It should here be 
again emphasized that children from 2 to 14 years of age have been 
subjected to this examination and that infants have not been 
included. Apart from means range of variation calculated on 
-2¢@ and +3 o will be found in Fig. 20. 

Different amplitudes and intervals in the child electrocardio- 
gram have in common their palpably great range of variation. 
In these circumstances it should be obvious that means do not 
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provide sufficient data in differentiating between normal and 
pathological. Conduction time may be quoted as an instance. 
The mean is here 0.15 second but values can be regarded as 
undoubtedly pathological only in the neighbourhood of 0.20 
second. In clinical work, i. e. in analysing individual cases, the 
upper or lower limit of the range of variation characteristic of 
the normal may perhaps be more useful. Means are in themselves 
not significant enough since a certain deviation from the normal 
must always be tolerated. In the individual case the question 
is how great a deviation can be tolerated. 

These sex differences in the electrocardiogram mentioned by 
earlier authors have in general not been confirmed and have not 
in any case been statistically significant. 

With the exception of pulse frequency, conduction time and 
systolic duration which reveal known variations with age no 
particularly marked differences between examined age-groups 
have been noticed, except in the Q waves and in the waves in 
lead IV. BurRNeETT’s and TAyLor’s (1936) statement that the ampli- 
tudes of the R waves increase during childhood reaching maximum 
at puberty has not been verified. 

Not rarely the Q waves attain amplitudes exceeding 25 per cent 
of the maximum amplitude of the QRS complexes. This is partic- 
ularly common in lead III in which the Q waves occasiona!ly 
exceed even half of the maximum amplitude of the QRS deflec- 
tions. In place of these comparative measures which are often 
employed in interpretations of adult electrocardiograms means 
and their range of variation should be preferred. The Q waves 
in leads I and III decrease during childhood, the amplitudes 
being greatest in the 3-years-group. 

As in earlier investigations negative T in lead III has not 
seldom occurred (19.5 per cent of the total number of cases). 

As regards normal values of systolic duration ASHMAN’s for- 
mula, according to these cases, appears to yield fair conformity 
between calculated and observed means. The values of the Q—T 
interval and pulse period duration are graphically noted in 
accordance with ASCHENBRENNER and BAMBERGER (1935). Their 
investigations concerned infancy. The authors diagram (Fig. 18 
page 163) thus gives supplementary figures of systolic duration 
for the rest of childhood. 
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As regards the mean the direction of the electrical axis shows 
agreement with earlier investigations. Calculations of range of 
variation disclose distinct tendency towards the right in children 
between 3 and 13 years of age as compared with adults. According 
to these inquiries undoubtedly pathological right axis deviation 
should not occur at figures below 110°—120°. It should therefore 
be essential to measure, as a matter of routine, the direction of 
the electrical axis in examinations on children and not to differen- 
tiate between normal and pathological simply by means of esti- 
mating the aspect of the electrocardiogram. (Fig. 19, page 165). 

The thoracic lead has been registered in most cases, JERVELL’s 
method being adopted. In conformity with earlier investigations 
the amplitudes show a considerably greater variation than in the 
standard leads. Q in the precordial lead was only registered in 
4 cases, being infrequent in children. S in the precordial lead 
produces the greatest absolute mean and is, consequently, thi 
main wave of this. lead. Most amplitudes in the precordial lead 
present lower values in older children than in younger ones, th 
widest difference being noted in the girls in the 13-years-grouy 
who are differentiated by a chest volume greater than in other 
groups. The result conforms with earlier investigations according 
to which the amplitudes in the thoracic lead increase the smaller 
the distance between the surface of the thoracic wall and th: 
heart. 


The phonocardiogram of children with 
congenital heart disease. 


The phonocardiographic investigations on children with con- 
genital heart disease have been performed on altogether 90 children 
from 0 years of age to puberty. Details of classification and dia- 
gnostic criteria of the cases will be found in the chapter entitled 
“Description of normal and pathological cases’. 

Sex- and age-classification will be seen from Table 47. Twelve 
boys and ten girls belong to Group A, i. e. are cases with pronounced 
cyanosis. Thirty-three boys and thirty-five girls are cases without 
pronounced cyanosis (Group B). Among these cases twenty belong 
to Group B, i.e. are cases the diagnosis of which has been deter- 
mined exclusively by means of physical heart examination. Six 
cases have been submitted to post-mortem. Three of these (nris. 
11, 14 and 18) belong to Group A, three (nris, 55, 76 and 134) to 
Group B. Many of the cases have been phonocardiographically 
examined on repeated occasions, the last phonocardiogram, as a 
rule, being used in the statistical computations. 

Two points of view have determined the treatment of the cases. 

First, the pathological group has in its entirety been compared 
with corresponding normal cases in order to discover whether 
any average dissimilarity or significant difference between the 
means has occurred. By means of such an inquiry an opinion may 
be formed-as to whether there is reason to say that the pathological 
cases differ, on the whole, from normal ones. 

Secondly, pathological and normal cases have been compared 
with a view to determining the number of cases within the patho- 
logical group that fall outside the normal range of variation. 
Here a diagnostic point of view is adopted. If a case lies outside 
normal range of variation, there is a practical certainty that 
abnormal factors are active. If, on the other hand, a case lies within 
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Table 47. Cases of congenital heart disease phonocardiographically 
examined and distributed according to age and sex. 


GroupaA 
boys girls 


10 


0-1 11131418 7 8 16| 58 55 57 58 
90 127 134 
1-5 202223 2% 27 30) 68 74 
81 84 
91 93 
128 
35 3380334 96 105 
| 111 126 
10-17 3738.39 41 40 42 |123 125 3 114 
118 | 
122 
131, 


JO S1OqUINU 


normal range of variation, though at its periphery, there is a com 
paratively strong probability of its being abnormal. It shoul 
be remembered that one case in three hundred and seventy fall 
normally outside 3 o, one in eighty outside 2.5 o and one in twent) 
two outside 2 o. 

The 0 figures have been treated according to principles relate 
on page 94. When varying results have been obtained in com 
puting differences in calculations with and without 0 figur 
these have been noted in the text. 

The first heart-sound. As in the case of normals the first heart 
sound begins invariably after the Q wave in the electrocardi 
gram. The distance between Q II and the first heart-sound i 
longer in cases of congenital heart disease than in normal cas¢ 
(difference = 0.014 + 0.002 second) while the distance of th 
first heart-sound to the end of the 8 wave in lead II is shorte 
(difference =: 0.010 + 0.003 second), (see Table 48). These differ 


Age Group B (B, +B,) Sete 
@--} 4 | 8 1 16 
}...§ 3 3 15 13 34 
5—10 1 2 | 8 5 16 
10—17 4 2 2 16 24 
Total 12 mn 33 35 90 
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Table 48. Intervals in seconds between the heart-sounds and the 
electrocardiographic characteristics in lead II in cases of congenital 
heart disease. 


{Regarding details of measurements see Table 18 page 97. 


n = number of cases. M + ¢(M) = mean + standard error of the mean. 


Group A Group B (B, +B.) Total 


Interval 
M + «(M) n M+ «&M) M + «(M) 


Q--I 0.065 + 0.003 0.063 + 0.002 | 90 0.064 + 0.002 
I—Ss 0.004 + 0.003 } 0.003 + 0.002 90 | 0.002 + 0.002 
T—II 0.039 + 0.004 | | 0.030 + 0.003 | 90 | 0.032 + 0.003 
1I—III | 0.103 35 | 0.123 + 0.005 | 39 | 0.121 + 0.005 
Iv—I | 0.094 + 0.007 | 33 | 0.098 + 0.004 49 06.097 + 0.003 
IV—Q 0.029 + 0.007 | 33 | 0.085 + 0.004 | 49 | 0.033 + 0.004 
P—IV 0.101 + 0.011 | 33 0.113 + 0.006 | 49 0,109 + 0.005 


ences may to some extent be due to the often enlarged Q wave 
in lead II in cases of congenital heart disease. 

The mean of the amplitude of the first heart-sound below 100 
cycles per second is 27.8 + 1.8 millivolts. Expressed in absolute 


measurements of sound amplitude the value is 139.0 +- 9.0 dynes/ 
cm?, The amplitude within this frequency range, as well as in that 
just above it, show significant differences as against normal cases. 
The differences amount, in the frequency range below 100 cycles 
per second, to 10.4 + 2.2 millivolts and, in the frequency range 
of 50—175 cycles per second, to 5.7 + 1.2 millivolts. Within the 
other frequency ranges no significant difference is found (see Table 
49). When comparisons are made with the exclusion of 0 figures 
the differences obtained are also significant in the frequency ranges 
175—400 cycles per second (difference = 0.118 +- 0.031 millivolt) 
and 250—500 cycles per second (difference = 0.066 + 0,021 
millivolt). 

Group A shows no significant difference but if the group without 
pronounced cyanosis (Group B) is studied separately (Table 50), 
significant differences within the two lowest frequency ranges are 
found. If the 0 figures are excluded significant difference also 
exists in the frequency range 175—400 cycles per second. Also 
Group B, displays significant differences. 
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Only a small number of cases fall outside normal range of varia- 
tion. Within the frequency range of 50—175 cycles per second 9 
cases, = 10.0 + 3.2 per cent, fall outside normal range of variation 
calculated according to 3 o. For the rest particulars will be found 
in Table 51 a. 

The mean of the duration of the first heart-sound, calculated 
on the total number of cases, is in the frequency range below 
100 cycles per second 0.08 + 0.002 cycles per second. Withir 
this frequency range it consists, on an average, of 3.3 + 0.1: 
vibrations, “the fundamental frequency” of the first sound thu 
being about 40 cycles per second. If the mean of duration is com 
pared with normal cases significant differences are obtained in al 
frequency ranges up to 500 cycles per second and the duration i 
found to be shorter in cases of congenital heart disease. In othe 
words, in cases where a strong systolic murmur is usually to b: 
found the end of the first heart-sound occurs somewhat earlie 
than in normal cases in which the first sound can be more easil 
followed out into the low amplitudes where it disappears. 

The investigation has, thus, demonstrated that the first heart 
sound in cases of congenital heart defects shows, throughout, : 
larger amplitude than normally. It is mainly “the fundamenta 
tone” that possesses the larger amplitude. The overtones, on th 
other hand reveal, as a rule, no significant differences. The i 
vestigations of the normal phonocardiogram in children disclose: 
inter alia, a positive correlation between pulse frequency an 
the amplitude of the first heart-sound (see page 143). As wi 
be shown later (Table 56), pulse frequency within the differen 
groups of congenital heart disease is higher than normally. | 
may, therefore, be suspected that the large amplitude of th 
first heart-sound in congenital heart defects is connected wit 
the higher pulse frequency in these cases. 

The second heart-sound sets in on an average of 0.03 + 0.0! 
second after the end of the T wave in the electrocardiogra! 
(Table 48), i. e. nearly the same value as in the normal casi 
(Table 18). 

Its amplitude, calculated on the whole number of cases, 
on an average 24.0 + 1.8 millivolts or, expressed in absolut 
measurements of sound amplitude, 120.0 + 9.0 dynes/em® (fr 
qnency range below 100 cycles per second). See further Table 4: 


Table 51 a. 
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Amplitudes of the first and second heart-sounds in 


‘ongenital heart disease falling outside the normal range of varia- 
tion calculated on 2.5 o and 8 o. 


n = number of cases. 
he percentage, 


p + «(p) 


per cent of the total + standard error of 


Frequency 
range/cycles 
per second. 


Firat 


above 2.5 o 


sound 


n | p+e«(p) 


Second 


> 


above 2.5 | 


p+ «(p) | 


sound 


above 3 


p + «(p) 


Below 100 
50— 175 
100— 250 
175— 400 
250— 500 
500—1000 


Below 100 


50— 175 
100— 250 
175— 400 


250— 500 


500—1000 | 
Below 100 
50— 175 
100— 250 
175— 400 
250— 500 
500—1000 
Below 100 
50—- 175 
100— 250 
175— 400 


250— 500 
500—1000 


oo 


p + «(p) 
Group 
4.5 + 4.4 
45+44 1 
45+44 1 
45+44 1 


Group B (B, + B,) = 68 
| 8.8 + 3.4 
16.2 + 4.5 
1.5 + 1.5 
14.7 + 4.3 
| 88+ 3.4 


Group B, = 20 
3 15.0 + 8.0 | 
1 


15.0 + 8.0] 


15.0 + 8.0 
15.0 + 8.0 
10.0 + 6.7 


Group 
7.8 + 2.8 
13.3 + 3.6 
2.2 + 1.6 
11.1 + 3.8 
7.8 + 2.8 
11+1.1 


1 | 


6 
8 11.8 + 3.9) 14 


1 | 4.9 


18.2 + 8.2 


9.1 + 6.1 


| 45+ 44 


9.1 + 6.1 
4.5 + 4.4 


| 9.1 + 6.1) 


cases, 

14.7 +4.3| 
20.6 + 4.9 
5.9 + 2.9 
14.7 + 4.3 
8.8 + 3.4 


20.0 + 8.9 
25.0 + 9.7 
5.0 + 4.9 
20.0 + 8.9 
15.0 + 8.0 


A + B= 90 eases. 


~ 


9 


1 
5 
5 
1 


14 | 15.6 + 3.8 
- 3.2) 16 | 17.8 + 4.0 
5.6 + 2.4 
13.3 + 3.6 
7.8 + 2.8 
2.2 + 1.6 


+ 6.7 
+ 8.9 
+ 4.9 
+ 6.7 | 
+ 4.9 


+ 3.3 | 
+ 3.6 
44+2.2 
11.1 3.3 
4.4 + 2.2 

| | 


|_| 
- 
n 
n 
A = 22 eases. 
1 45+44| 4) 9.1 + 6.1 
1 45+44] 2| 4.5 + 4.4 
| 1 45+44| 1 45+44 
2 9.1 + 6.1 
1 __ 4.5 + 4.4 1 45+ 4.4 
CG 8 | 11.8 + 3.9 
11 11 | 16.2 + 45 
1 3| 4442.5 
10 8 | 11.8 + 3.9 
1] 15415) 1) 15+15 — |— 
ases. 
I 4 2 | 10.0 
| 5 4 20.0 
3 #100+67 4 2 10.0 
2 3 5.0 | 
12 I 10.0 - 12 
2 1.1 4 4 
10 5.6 - 10 
7 5.6 - 4 
1 Lad 2 
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If the means within different frequency ranges are compared 
with corresponding values in the normal cases, significant differ- 
ences are found, as in the case of the first heart-sound. They occur 
within the frequency ranges below 100 and 50—175 and 175—400 
cycles per second. 

If comparison is made with the normal values obtained by 
registration over the pulmonary orifice (Table 33), significant dif- 
ferences are still produced below 100 and between 50—175 cycles 
per second. The difference in the range of 175—400 cycles per 
second, however, is not significant. 

The differences in question refer almost entirely to Group B 
i. e. to the cases without pronounced cyanosis. Within Group 
A the differences are not significant in any frequency range and 
merely probable in the frequency range of 175—400 cycles pei 
second. The difference is here 0.13 + 0.05 millivolt. In Group B, 
on the other hand, significant differences are found in the two 
lowest frequency ranges, the difference being probable within th 
frequency range of 100—250 cycles per second. In Group B, the 
difference is significant below 100 cycles per second and probabk 
between 50—175 cycles per second. 

From Table 51 a will be seen the number of cases falling outside 
the normal range of variation. Within the frequency ranges below 
100 ten cases, = 11.1 + 3.3 per cent, and between 50—175 cycles 
per second twelve cases, = 13.3 +- 3.6 per cent, are found outside 
the normal range of variation calculated on 3 o. Within higher 
frequency ranges the corresponding figure is lower but standar 
errors are so great that the differences between the respectiv: 
percentages are not significant. Nor are any significant difference: 
to be found in this respect between Groups A and B. 

The duration of the second heart-sound amounts, on an average 
to 0.07 + 0.002 second, below 100 cycles per second. It consists 
in this frequency range, of 3.1 + 0.11 vibrations which implie: 
that “the fundamental tone” of the second heart sound has : 
frequency of a good 40 cycles per second. These values do no 
differ significantly from the normal cases. 

Thus, the second heart-sound in congenital defects has, on ai 
average, larger amplitude than normally, some cases falling outsid: 
the normal range of variation. As a rule, all phonocardiograms hav 
been registered either in the third intercostal space to the left o 
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‘ternum or over the pulmonary orifice. This means that the second 
ieart-sound is to be interpreted chiefly as vibrations propagated 
rom the pulmonary orifice. 

The explanation of the fact that the second sound is often 
ecentuated in cases of congenital heart disease, is probably 
o be sought in the higher pressure in the pulmonary circulation 
vhich is characteristic of these cases manifesting itself, inter 
lia, in the central pulmonary stasis which is visible in radiograms. 
t is surprising that the amplitude of the second sound does not 
lisclose significant difference in the cases with pronounced cyan- 
sis. This may, however, depend on the small number of cases in 
his group. 


Case no. 38 serves as a good example of congenital heart defect with 
accentuated second pulmonary sound. It relates to a boy of 12 years of 
age whose heart defect was diagnosed at the age of about 2 years. 
iver since he learnt to walk he has shown symptoms of insufficiency 
with labial cyanosis, acrocyanosis and dyspnoea at exertion. 

Heart examination revealed no palpable enlargement but strong 
pulsation over the precordium. The first heart-sound is faint in auscul- 
tation, the second sound is violently accentuated with maximal point 
of audibility in the third intercostal space to the left of sternum, where 
an indistinct systolic murmur is perceptible. The electrocardiogram 
shows but inconsiderable changes. 

The phonocardiogram (Fig. 21), recorded in the third intercostal space 
to the left of sternum, exhibits a very weak first sound and a slight 
systolic murmur. The amplitude of the second sound below 100 cycles 
per second is 90 millivolts. As seen in the diagram in Fig. 21, the 
amplitude, in this as well as in the frequency ranges 100—250, 175— 
400 and 250—500 cycles per second, is pathologically enlarged and 
outside the normal range of variation calculated on 3 o (cp. Table 
22, page 107). 


The third heart-sound has been registered in thirty-nine cases 
= 43.3 + 5.2 per cent below 100 cycles per second. The corres- 
ponding value in the normal cases is 70.4 + 3.9 per cent. Thus, 
significant difference has been established in so far as the third 
heart-sound is less often recorded in cases of congenital heart 
diseases than normally. The greatest difference is found among 
the cases with marked cyanosis. Here the third sound has only 
been registered in four cases = 18.2 + 8.2 per cent. In Group B 
it has been recorded in thirty-five cases = 51.5 + 6.1 per cent. 
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Fig. 21. Phonocardiogram (PCG), electrocardiogram (ECG) and graph 
registration of the sound phenomena of the heart in a logarithmic scale. 


Case no. 38, a boy of 12 years and 4 months. The first sound (I) only below 
cycles per second. The second sound (II), with big amplitude (see diagram), \ 
registered up to 500 cycles per second. Slight disturbances in the two highest freque 
ranges. In the freyuency range of 50—175 cycles per second small systolic vibrati 
(S.M.) were found. 
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The difference as against the normal cases is here probable, 
amounting to 18.1 + 7.3 per cent (cp. Table 21). 

In the frequency range of 50—175 cycles per second the third 
sound has but exceptionally been registered, such registration, 
having occurred in no case in Group A and in eight cases in Group 
B. In other frequency ranges the third sound has not been re- 
corded. 

The third sound enters, on an average, 0.12 + 0.005 second 
ifter the beginning of the second sound. This figure does not differ 
significantly from the corresponding figure in the normal cases 
(Table 48). 

The mean of the amplitude of the third heart-sound below 100 
‘yeles per second is 3.3 + 0.5 millivolts (16.4 + 2.5 dynes/em?), 
a figure not differing significantly from the normal cases. The 
mean obtained by computation without 0 figures is 7.6 + 0.7 
millivolts (37.9 + 3.5 dynes/em?). In Group A the mean is 
1.1 + 0.6 millivolts. In the same frequency range difference is 
significant, the amplitude being smaller in the morbus ceruleus 
cases than in the normal ones (Table 50). The difference is 
2.9 + 0.71 millivolts. If the 0 figures are excluded the number 
of cases only equals four, and, thus, no computation can be 


performed. Groups B and B, do not, in this respect, show any 
significant differences. Only occasional cases fall outside the 
normal range of variation (Table 51 b). 

The duration of the third heart-sound below 100 cycles per 
second is 0.05 + 0.003 second, consisting of 1.8 +- 0.14 vibrations, 


implying a “fundamental frequency” of about 35 cycles per 


second. 

Thus, the result of the inquiry proves that the third heart-sound 
is less frequent in cases of congenital heart disease and, further, 
that its amplitude in the cases with pronounced cyanosis is, on 
an average, smaller than normally. The cause of this cannot be 
established. Factors connected with the auricular enlargement 
which is common in these cases may, probably, constitute one of 
the explanations of the decrease in difference of pressure between 
auricle and ventricle and, consequently, of the fact that the 
conditions governing the cause of the third heart-sound are, simil- 
arly, less favourable. Moreover, it is not unlikely that also the 
shunts existing between the systemic and pulmonary circulation 
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contribute to the reduction of the fore-mentioned difference in 
pressure. 

The auricular sound has been registered in fifty-nine cases = 
54.4 + 5.0 per cent (Table 49). In the normal cases the correspond- 
ing value was 54.8 + 4.3 per cent. Thus, no significant difference 
is to be noted. 

Among the morbus ceruleus cases (Group A) the auricular sound 
has been recorded in sixteen cases = 72.7 + 9.5 per cent. Neither 
does this value differ significantly from normal individuals which 
may be due to the small number of cases. In the group without 
pronounced cyanosis auricular sounds have been recorded in thirty- 
three cases = 48.5 + 6.1 per cent. 

The auricular sound sets in, on an average, 0.10 -+- 0.003 second 
before the first sound. the interval being somewhat longer than 
that found in normal cases. However, the intervals between the 
beginning of P in the electrocardiogram and the auricular sound 
(= 0.11 + 0.005 second), and the auricular sound and Q in the 
electrocardiogram (= 0.03 + 0.004 second) do not differ signif- 
‘antly from those in normal individuals (Table 48). 

The mean of the amplitude of the auricular sound (Table 49). 


below 100 cycles per second, is 4.58 + 0.82 millivolts (22.9 + 4.1 
dynes/em*). Corresponding value computed without 0 figures 
is 8.4+ 1.3 millivolts (42.1 + 6.4 dynes/em?). Neither this 
mean nor the corresponding means in Groups A and B show any 
significant differences as against the normal cases. 


Seven cases, = 7.8 + 2.8 per cent, below 100 cycles per second. 
fall outside the normal range of variation calculated according 
to 3 o (Table 51 b). 

To judge from the literature and, as will be seen later in the 
inquiries of the present author on the subject of the electrocardio- 
gram of congenital heart diseases, enlarged P waves are an im- 
portant symptom, particularly in the morbus ceruleus cases. It 
might, for this reason, be supposed that the auricular enlargement 
which usually happens in these cases would phonocardiographic- 
ally betray itself through enlarged auricular sounds. The result 
of this inquiry would, however, seem to indicate that the auricular 
sound is only in a small number of cases of congenital heart defects 
bigger than normally. 
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As an instance of pathological auricular sound reference will be 
made here to case no. 76. 


It concerns a boy with mongolianism who died at an age of 15 
months. The heart examination showed normal percussion limits and 
a systolic murmur over the whole heart. The electrocardiogram 
revealed considerable changes of the QRS complexes but the P waves 
were normal (see Figs. 22 and 37). 

The phonocardiogram below 100 cycles per second showed the first 
sound with an amplitude of 33 millivolts and the second sound with an 
amplitude of 54 millivolts. The amplitude of the auricular sound sur- 
passed in this frequency range both that of the first and the second 
heart-sound, amounting to 63 millivolts. In the frequency range of 
50—175 cycles per second the amplitude was 21 millivolts, thus being, 
also here, far outside the normal range of variation calculated on 
3 0 (see Fig. 22). 

No definite murmur was recorded, notwithstanding auscultation 
finding to the contrary, which may have depended on the fact that the 
patient was uneasy and disturbances within higher frequency ranges, 
for this reason, inevitable. 

Post-mortem disclosed a tangerine-sized heart with pronounced 
enlargement of the right ventricle and the right auricle was much 
dilated. In addition, an almost total ventricular septal defect and patent 
ductus Botalli were found. 


Case no. 76 is particularly of interest in this connection since 
the auricular enlargement was not reflected electrocardiographic- 
ally while phonocardiographically it appeared as an auricular 
sound the amplitude of which, up to 175 cycles per second, was 
strongly enlarged pathologically. 

Evidently, auricular enlargement can be diagnosed sometimes 
electrocardiographically, at other times phonocardiographically, 
the two examination methods supplementing each other in this 
respect. 

The systolie murmur has been registered in practically all cases 
of congenital heart disease. In the course of the statistical analysis, 
the 10 continuous murmurs belonging to Group B have been 
classified as systolic but they will, below, be subjected to a closer 
inquiry, on account of their significance as a pathognomonic 
symptom of patent ductus arteriosus. 

The systolic murmur has been registered in twenty-five cases, 
= 27.8 + 4.7 per cent, below 100 cycles per second, and, in the 
frequency range of 500—-1,000 cycles per second, in forty-four 
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Fig. 22. Phonocardiogram (PCG), electrocardiogram (ECG) and graphic 
registration of the sound phenomena of the heart in a logarithmic scale. 


Case no. 76, a boy of 1 year and 3 months. Below 100 cycles per second the 
auricular sound (IV) shows a bigger amplitude than the first (I) and second (II) 
sounds, The auricular sound is registered even in the frequency range of 50—175 
cycles per second. On account of the weak condition and uneasiness of the patient 
disturbances occurred in the three highest frequency ranges. No murmur was regis- 
tered. Concerning the electrocardiogram see fig. 37. 
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Table 52. Amplitudes of the systolic murmur in percentage of the 
total in cases of congenital heart disease. 


n = number of cases. 
p + «(p) = per cent of the total + standard error of the percentage. 


Group A = Group B(B,+B,)= Group A + B= 
Frequency range 22 cases 68 cases 90 cases 


cycles per second. 
pte(p) | pte(p) 


279454 /25 
97.1 + 2.0 | 95.6 + 2.3 
95.6 + 2.5 92.2 
94.1429 82 914 

91.2 + 3.4 88.9 4 
50.0 + 6.1 48.9 


cases, = 48.9-++ 5.3 per cent. In the other frequency ranges it has 
been recorded in most cases. Table 52 contains exact figures. 

In normal individuals the systolic murmur was registered in 
a considerable number of cases (98 cases = 73.0 + 3.8 per cent) 
only within the frequency range of 50—175 cycles per second. 
The corresponding value in cases of congenital heart defects is 
86 = 95.6 + 2.2 per cent. The difference is statistically signific- 
ant. The total of registered systolic murmurs is divided fairly 
evenly between Groups A and B, no differences, as between the 
groups, being significant (Table 52). 

The duration of the systolic murmur is, in the frequency range 
of 50—175 cycles per second 0.29 +- 0.008 second. The duration 
is longer than normally, with significant difference (Table 53). 

The mean of the amplitude of the systolic murmur within the 
different frequency ranges will be seen in Table 53. The values lie 
invariably much above the normal. All differences are significant. 
The result remains unchanged even though the Groups A, B and 
B, be studied one by one, as shown in Table 54. 

Table 51 b states the number of cases of systolic murmur in 
congenital heart disease falling outside normal range of variation. 
Determinations have only been possible within the frequency 
ranges 50—175 and 100—250 cycles per second as the norma! 
systolic murmur appears but once in the other frequency ranges. 
Forty-seven cases within the frequency range 50—175 cycles per 


Below 100. . ...| 6/ 278+ 9.5 19 
50O— 175... . .| 20 909+ 6.1 
100— 250. ... 18 818+ 82 65 
17%5— 400... . .; 18 818+ 82 64 
250— 500... ../18 82 62 
500—1000. ..../10 455+106 34 
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second (= 52.2 + 5.3 per cent) and forty-one cases (= 45.6 -+- 5.2 
yer cent) within the frequency range 250—500 cycles per second 
all outside normal range of variation calculated on 3 o. If the 
‘omparison is made within the frequency range 50—175 cycles 
ver second, with normal range of variation calculated without 0 
igures, the corresponding figure is thirty-nine cases (= 43.3 +- 5.2 
ver cent). Within higher frequency ranges, where vibrations during 
ystole do not occur normally, they must in all cases be regard- 
d as expressive of pathological conditions. As mentioned above 
Table 52) the systolic murmur in congenital heart disease is 
nostly registered up to 500 cycles per second and in many cases 
egistrations are performed even up to 1,000 cycles per second. 

Figures 23—26 constitute four examples of systolic murmurs 
in congenital heart defects. Case no. 33 (Fig. 25) is a morbus 
ceruleus case and the three others belong to Group B, Case no, 
112 (Fig. 26) to Group B,. These examples are, on the whole, 
characteristic of the majority of cases of congenital heart diseases, 
the four phonocardiograms not differing, in principle, from one 
another. If the curves be more closely examined, it will be found 
that the major part of systole, in all frequency ranges between 
50—1,000 cycles per second, is filled up with more or less irregular 
vibrations. 

The size of the amplitude will be seen from the diagrams which 
form part of the figures. The largest amplitude is found, as in the 
case of the normal murmurs, in the frequency range of 50—175 
cycles per second, amounting, in these four cases, to between 6—18 
millivolts. Amplitude decreases in the higher frequency ranges. 
It varies in the frequency ranges of 175—400 and 250—500 cycles 
per second from about 1—5 millivolts and in the frequency range 
of 500—1,000 cycles per second from 0.1—1 millivolt, approxi- 
mately. From a physical point of view, the systolic murmur in 
congenital heart defects is, thus, preferably not recorded within 
the higher frequency ranges but consists of mixtures of frequencies 
from about 50 up towards 1,000 cycles per second. It is, however, 
high-frequent in the sense that it discloses deviations, especially 
in the higher frequencies, from the normal systolic murmur the 
amplitude of which, in frequency ranges exceeding 100—250 cycles 
per second, is, in practically every case, equal to 0 (see Table 21, 
page 103). 
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Fig. 23. Phonocardiogram (PCG), electrocardiogram (ECG) and grap 
registration of the sound phenomena of the heart in a logarithmic sca 


Case no. 74, a boy of 1 year and 11 months. The first and second sounds 
II) cannot be registered with certainty above 175 cycles per second. Systolic mu 
(S.M.) with big amplitude between 50—1,000 cycles per second. 
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ig. 24. Phonocardiogram (PCG), electrocardiogram (ECG) and graphic 

registration of the sound phenomena of the heart in a logarithmic scale. 

fase 81, a boy of 4 years and 3 months. Electrocardiogram revealed diphasic 
Qh complexes. The phonocardiogram: The first and second sounds (I and II) be- 


low 100 cycles per second. In systole a strong, high- -frequent murmur appeared 
with big amplitude registered up to 1,000 cycles per second. 
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Fig. 25. Phonocardiogram (PCG), electrocardiogram (ECG) and graph 
registration of the sound phenomena of the heart in a logarithmic scal: 
Case 33, a girl of 6 years and 10 months. The first and second sounds (I an¢ 


registered up to 1,000 cycles per second. Distinct auricular sound. Systolic mur 
between 50—1,000 cycles per second. Concerning the electrocardiogram see Fig. 
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Fig. 26. Phonocardiogram (PCG), electrocardiogram (ECG) and graphic 
-gistration of the sound —— of the heart in a logarithmic scale. 
Case 112, a girl of 12 years and 2 months. The first and second sounds (I and 
II) showed, especially in the lowest frequency ranges, very big amplitudes (see dia- 
gra’:). A murmur is perceived in systole, between 50—1 ,000 cycles per second, with 
big amplitude. 
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PCG 50—175 
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ECG 175—400 


250—500 


Fig. 27. Electrocardiogram (ECG) in lead IT, and phonocardiogram 
(PCG) in the frequency ranges of 50—500 cycles per second. 

Case 66, a boy of 1 year and 11 months. Electrocardiogram disclosed notc} 

in the R wave in lead II and moderately elevated S—T segments. Phono 

diogram showed the first and second sounds (I and II) up to 400 cycles } 
second. No murmur with amplitude above 1 millimetre was registered. 


A few exceptions are to be noted from the rule that co 
genital heart diseases have systolic murmurs with pathologica! 
enlarged amplitudes. Altogether there are six cases (nris. 13, | 
38, 66, 76 and 124) in which murmurs are either absent or, 
they appear, do not differ from the normal ones. Among th« 
the three first ones belong to Group A. 


Case 38 has been described because of its strongly accentuat 
second sound (see Fig. 21). Case 14 is a post-mortem case, no murm 
having been perceived in auscultation. Nor did case 13 disclose a 
positive result in the physical examination of the heart (cp. page 6: 


Cases 66, 76 and 124 belong to Group B. Case 76 is a pos 
mortem case (see Figures 22 and 37) and the last-mention 
case, consisting of situs inversus, disclosed no murmur in ausct 


tation. 


Case 66 consists of a 2 months old boy with mongolianism wi 
positive result of the X-ray examination of the heart. On arriy 
at the hospital a long, drawn-out, strong systolic murmur was not 
which, on re-examination after a year, could not be found. T 
phonocardiogram recorded on the last-mentioned occasion disclos 
only systolic blurring between 50—250 cycles per second (see Fig 
27). This combination of positive result of the heart examinatic 
positive X-ray finding and mongolianism caused a diagnosis of co 
genital heart defect to be accepted as definite on the first occasio 
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Continuous murmurs have been registered in 10 cases. All 
ses are without pronounced cyanosis and two of them (nris. 97 
id 113) belong to Group B,. Eight are girls, two (nris. 102 and 
15) boys. Case 102 relates to an infant of eight months, the 
hers being over two years of age. 

It has often been pointed out (page 27) that Gipson, as early 
, in 1900, and, later, ABBoTT, in 1937, have laid down that the 
ntinuous murmur is a pathognomonic sign of ductus arteriosus, 
fact which has been verified by the experiences of recent years in 
- merica, where the vessel in question has been operatively ligated 
y, among others, BuLLock, JoNEs and Do.iey, 1939). 
However, from a differential-diagnostic point of view the fol- 
wing should be kept in mind (see page 28). First, the murmur 
can occur normally as “venous hum in the neck’’. Secondly, it 
appears in a very rare malformation of the heart, viz. congenital 
arterio-venous aneurysm (ABBoTT, 1937). In the present ten 
cases the continuous murmur is characterized by its marked 
strength. In addition, obvious thrill is noted in all cases because 
of which it could, apparently, be, a priori, accepted as definitely 
pathological. 

It should also be possible to differentiate it from congenital 
aneurysm since the murmur, in the case of the latter malformation, 
reaches its maximal point of audibility to the right of sternum, 
which has not happened in any single case here (WHITE, 1937, 
p. 223). 

The continuous murmur is typical in all ten cases (see Figures 
28—30). It begins a while after the initiation of systole, increases 
in strength up towards the second sound, thence decreasing until 
it disappears about the middle of diastole. Because of this it can 
easily be differentiated from the systolic as well as from the dia- 
stolic murmurs. 

The diagrams of Figures 28 and 29 give particulars of the size 
of the amplitudes in both these cases. The amplitude is largest 
between 50—175 cycles per second, showing, here, very high 
values (case 113: 60 millivolts; case 135: 24 millivolts). In the 
other frequency ranges the amplitude decreases, yet remains 
everywhere outside the normal range of variation. Also the other 
cases (Fig. 30) show, as a rule, considerably higher amplitudes than 
normally, falling outside the normal range of variation, calculated 
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Fig. 28. Phonocardiogram (PCG), electrocardiogram (ECG) and grap 

registration of the sound phenomena of the heart in a logarithmic sca 

Case 113, a girl of 13 years and 6 months. Within the frequency ranges 0 1 
cycles per second the second sound (II) is overpowered by the exceedingly strong ‘0- 
tinuous murmur (C.M.) whose maximum amplitude coincides with the second s ‘nd 
The murmur is registered between 50—1,000 cycles per second. 
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ig. 29. Phonocardiogram (PCG), electrocardiogram (ECG) and graphic 
registration of the sound phenomena of the heart in a logarithmic scale. 
Jase 135, a girl of 4 years and 1 month. The first and second sounds (I and II) 


on'y recorded under 100 cycles per second. A continuous murmur (C.M.) between 
00 —1,000 cycles per second. 
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Time scale diy. '/s0 sec. 
Case No. 92. 


filles 


Case No. 8&2. 


Case No. 105. 


ECG 
lead IT 


Case No. 129. 
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Fig. 30. Phonocardiogram within the frequency ranges between 50—500 cy 


per second in 8 cases of patent ductus arteriosus. 


limit of the 


The continuous murm 


in all cases registered between 50—500 cycles per seeond. 


on 3 o. There are two exceptions consisting of cases 105 and 13 
In case 105 the amplitude of the murmur in the frequency rang 
of 50-175 cycles per second is 3.6 millivolts, 
normal range of variation, calculated on 2 o. In cas 


i. e. at the uppe 


130 the corresponding value is 1.8 millivolts, being, thus, withi 


the normal range of variation. 
registered in the higher frequency ranges up to 500 cycles pe 
second. 


Still, both cases have murmu1 
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ise No. 97. Case No. 130. 
‘ 


ECG | 
ead 7 


Case No. 102. Case No. 131. 


| ECG 


b = frequency range 50—175 cycles per second. 
c= » 100—250_ > 
d : > > 175—400 > 
e > > 250—500 > > 


Several authors (Ginson 1900, ABBoTT 1937) have stated that, 
besides the continuous murmur, the second sound is often ac- 
centuated in cases of patent ductus arteriosus. If the curves are 
examined in this particular respect, it is found that the second 
sound in these cases can be differentiated without difficulty from 
the continuous murmur only below 100 cycles per second. In other 
irequency ranges it is more or less merged in the murmur. The 
amplitude of the second sound below 100 cycles per second is in 
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Table 55. Systolic and diastolic blood pressure in millimetres of 
mercury in ten cases of patent ductus arteriosus. 


Case | | 

No | year systolic diastolic 
82 . Q 2 115 70 
a Q 9 110 70 
5 115 75 
ares 3 1 100 65 
eae 3 6 105 70 
ee Q 13 125 75 
Q 14 145 110 
2a Q 14 130 70 
15 110 75 
See Q | 5 110 60 


two cases (nris. 92 and 131) 54 and 57 millivolts respectively, fallin 
outside or at the border of the normal range of variation, calculate 
according to 3 0. In case 135 (see Fig. 29) the amplitude of th 
second sound below 100 cycles per second is 42 millivolts, i. e. out 
side the normal range of variation according to 2 o. In the si 
other cases the amplitude of the second sound is not pathologicall 
enlarged. 

It is obvious that it has been possible in these ten cases t 
establish a special diagnosis of the defect in question by mean 
of the continuous murmur, phonocardiographically registered 
These ten cases show also other symptoms typical of paten 
ductus arteriosus. 

Thus, X-ray examination of the heart discloses in not less tha 
seven cases a distinct bulging of the pulmonary arch. In case n 
97 the pulmonary arch is only slightly bulged, case 135 conformin 
with normal conditions in this regard. Finally, case 113 has no 
been X-rayed. 

As stated above, distinct thrill is noted in all cases, a manifesta 
tion of the marked strength of the murmur. 

As is well known, large amplitude of blood pressure is regarde 
as the usual sign of patent ductus arteriosus. In the present te! 
cases this is, however, not the rule. The values of the systoli 
and the diastolic blood pressures will be seen from Table 55. 
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In this connection the question arises whether continuous 
urmurs always occur in patent ductus arteriosus. Most authors 
ree that the murmur is, not rarely, purely systolic. ABBOTT 
937, p. 267), writes as follows: “In infants the presence of a 
tent ductus is not always marked by adventitious sounds; 
1en a murmur is present it may be short and systolic in rhythm”’. 
nong the three post-mortem cases (nris, 18, 55 and 76) which, 
(1 examination, disclosed, inter alia, patent ductus arteriosus, 

id which have been phonocardiographically studied, nris. 18 and 

» revealed systolic murmurs. Case 76 had no definite murmur 
(ee Fig. 22, page 189). The two first were infants and the last 
oue a boy, 15 months old. However, case 102, reported above, 
relating to a boy of 8 months, with a typical continuous murmur 
(see Fig. 30), illustrates the fact that infants can have continu- 
ous murmurs. 

Case 118 is an instance of congenital heart disease with systolic 
murmur in which a diagnosis of patent ductus arteriosus must to some 
degree be looked upon as probable. It relates to a girl of 14. The heart 
examination revealed obvious dullness in the second intercostal space 
to the left of sternum. A strongly rumbling systolic murmur was noted 
with maximal point of audibility above the range of dullness. Strong 
systolic thrill was found. The X-ray examination of the heart showed 
a very pronounced bulging of the pulmonary arch. Fig. 31 shows 
the phonocardiogram as well as the radiogram. 


Diastolic murmurs do not occur in the cases of congenital heart 
disease, with two exceptions. The exceptions are formed by 
cases 107 and 120. 

Case 107 comprises a girl of 6 years. At the age of 2 heart di- 
sease was diagnosed. She was examined at Kronprinsessan Lovisas 
Vardanstalt at the age of 31/, years and showed definite signs of 
heart disease. Case history did not divulge any signs of rheumatic 
or infectious disease. 

At re-examination at the age of 5 years and 11 months the result 
of the physical examination of the heart was on the whole unchanged. 
However, earlier only a systolic murmur had been perceived but on 
this occasion a diastolic one was also heard. The X-ray examination 
disclosed bulging of the right as well as of the left contour and in 
addition there were signs of pulmonary stasis. The electrocardiogram 
showed diphasic QRS complexes in all leads and the P—Q interval 
was 0.18 second. The phonocardiogram revealed a systolic murmur 
the amplitude of which in the frequency range 50—175 cycles per 
second was 6.3 millivolts and the murmur was recorded up to 500 
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Fig. 31a. Phonocardiogram (PCG), electrocardiogram (ECG) and grap! 
registration of the sound phenomena of the heart in a logarithmic sca 


Case 118, a girl of 14 years. Probable diagnosis patent ductus arteriost 
The first and second sounds (I and II) can be perceived up to 1,000 cycles | 
second, which is also the case with the systolic murmur (8.M.). 
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i SM 


Fig. 31b. Roentgenogram of the heart in case 118. 
Pronounced bulging of the pulmonary arch. 


cycles per second. A proto-diastolic murmur was registered within 
the same frequency ranges with somewhat smaller amplitude. 

Case 120 comprises a girl of 12 years whose defect was diagnosed 
at the newborn stage. Very slight symptoms of insufficiency were found. 
The heart examination showed no definite percussion enlargement. A set- 
ting in first sound and evident gallop rhythm at apex were perceived. In 
the third intercostal space to the left of sternum, two murmurs were 
heard, the systolic murmur being a shade harsher than the diastolic 
one. The X-ray examination was plainly pathological. The phonocardio- 
gram (see Fig. 32) showed a clearly accentuated first sound, a systolic 
murmur of between 50—500 cycles per second and a proto-diastolic 
murmur of between 50—400 cycles per second. The murmurs are easily 
differentiated from the continuous ones. First of all, the systolic one 
commences immediately after the first sound, secondly, crescendo as 
well as decrescendo are absent from the second sound. In pre-systole 
below 100 cycles per second a clear summation gallop sound occurs. 
The electrocardiogram shows prolonged conduction time and notches 
in the QRS complexes. Blood pressure was increased to 155/115 mm. 
Hg. Special diagnosis cannot be established. 
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Phonocardiogram (PCG), electrocardiogram (ECG) and grap 
registration of the sound phenomena of the heart in a logarithmic sca 


Case 120, a girl of 11 years and 8 months. Electrocardiogram showed split 
complex in leads II and III. P—Q equals 0.21 seconds. Phonocardiogram: Th¢ 
sound has a big amplitude up to 1,00U cycles per second. The second sound is 
Distinct auricular sound (IV). Systolic murmur between 50—500 cycles per se 
(S.M.). Protodiastolic murmur (D.M.) with somewhat smaller amplitude withi 
same frequency ranges. 
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Fig. 32. 
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Summary. 


The phonocardiographic investigations in cases of congenital 
) art disease have heen performed on 90 children, (Table 47). 

The first heart-sound shows larger amplitude than normally 

thin the frequency ranges of below 100 cycles per second and 

—175 cycles per second. The mean of the amplitude amounts 

27.8 + 1.8 millivolts (139.0 + 9.0 dynes/em2) in the first-men- 
ined frequency range. Apparently, the enlarged amplitude is 
onnected with the higher pulse frequency in these cases. 

Also the second heart-sound shows larger amplitude than nor- 
mally. Significant differences as against the normal cases are 
noted in the three lowest frequency ranges, relating, principally, 
to the cases without pronounced cyanosis. The mean of the ampli- 
tude is 24.0 + 1.8 millivolts (120.0 + 9.0 dynes/em?) below 100 
cycles per second. About 15 per cent of all second sounds possess 
amplitudes lying outside the normal range of variation in the two 
lowest frequency ranges. The fact that the second sound (in all 
probability vibrations from the pulmonary orifice) is accentuated 
in quite a number of cases of congenital heart disease depends, 
apparently, on the higher pressure in the pulmonary circulation. 

The third heart-sound has been less often registered than in the 
normal cases. Its amplitude is, on an average, 3.3 -+- 0.5 millivolts 
(16.4 + 2.5 dynes/em?) below 100 cycles per second. If 0 figures 
are excluded the mean is 7.6 + 0.7 millivolts (37.9 4+- 3.5 dynes/ 
cm?). In the morbus ceruleus cases the mean is 1.2 -+ 0.6 milli- 
volts, which is lower than the corresponding value in the normal 
cases (the difference being significant). The explanation of the 
smaller amplitude of the third sound may, possibly, be sought in 
factors connected with the auricular enlargement which occurs, 
not rarely, in these cases. It should, in such an event, contribute 
to the decrease in difference of pressure between auricle and ven- 
tricle and, in its turn, to the establishment of less favourable con- 
ditions of the cause of the third sound. 

The appearance and amplitude of the auricular sound shows, 
on an average, no significant differences as against the normal 
cases. Some cases fall outside the normal range of varia- 
tion. An instance of such a case has been quoted (case no. 76, 
Fig. 22), the amplitude within the two lowest frequency ranges 
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disclosing very high values. The post-mortem case show: 
on examination auricular enlargement of a high degree. It 
of interest to note that the P waves in the electrocardiogra 
were, in this case, normal. Thus it is evident that auricular e 
largement can sometimes be diagnosed electrocardiographical! 
sometimes phonocardiographically, the two methods supplemer 
ing each other in this respect. 

The systolic murmur shows very considerable deviations fr 
the normal. The amplitude is larger than normally. In the f) 
quency ranges between 50—500 cycles per second the systo 
murmur is registered in more than 90 per cent of all cases. Figur 
23—26 form instances of systolic murmurs in congenital he: 
defect. It will be seen from the diagrams belonging to the figum 
that the amplitude of the murmurs is largest between 50—1 
cycles per second and, furthermore, that it is generally recorded 
far up as in the frequency range of 500—1,000 cycles per seco 
From a physical point of view the systolic murmur in congeni 
heart defects has not been preferably registered in the hig! 
frequency ranges, consisting, as it does, of a mixture of frequenc 
from about 50—1,000 cycles per second. It is, however, his 
frequent in the sense that it differs, particularly in the hig! 
frequency ranges, from the normal systolic murmur the amplitt 
of which in frequency ranges higher than 100—250 cycles | 
second equals 0 in practically every case. In six cases murm) 
have either been absent or, when appearing, have not diffe1 
from those of the normal cases. 

In ten cases without pronounced cyanosis continuous murm: 
occur (Figures 28—30) which, on account of their significance 
pathognomonic symptoms of patent ductus arteriosus, have be 
the subject of a detailed report. In all these cases the continu 
murmur is typical. It begins a while after systole, increasing 
strength up towards the second sound, then it decreases until ab: 
the middle of diastole, when it disappears. Because of this f: 
it can easily be differentiated from the systolic as well as the d 
stolic murmur. Further, the continuous murmur is marked 
most cases by a very large amplitude. The second sound disclo 
larger amplitude than normally in three of the ten cases. 

Diastolic murmurs do not occur in cases of congenital he: 
defects, with two exceptions. 
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The electrocardiogram of children with 
congenital heart disease. 


The cases of congenital heart disease, consisting of 135 children 
Letween 0 year and puberty, have been electrocardiographically 
examined. Most children have been repeatedly examined elec- 
trocardiographically and, as a rule, the last of the electrocardio- 
grams have formed the basis of statistical inquiry. Details re- 
garding the cases will be found in an earlier chapter, page 59 and 
especially in Table 13, page 65. It will suffice to state here 
that they have been divided into two groups, A embracing 
cases with marked cyanosis, B without marked cyanosis. Further, 
Group B has been divided into two subgroups, B, and B,, 
the latter comprising cases with diagnosis resting exclusively 
on physical heart examination. 

As mentioned previously, earlier electrocardiographic inves- 
tigations in cases of congenital heart disease have concerned 
principally older children and adults. Consequently more severe 
cases, leading to an early death in childhood, have been studied 
only to a slight extent. 

The electrocardiographic examinations of normal children did 
not comprise those under 1 year of age. Because of this the 
statistical examination has been dealt with both all-inclusively 
and after deduction of children under 1 year of age. 

Pulse frequency. Compared to normal cases higher frequencies 
are throughout notable with respect to congenital heart diseases. 
Table 56. Pulse frequency (beats per minute) in cases of congenital 


heart disease. 
n = number of cases. M + <¢(M) = mean + standard error of the mean. 


Below 1 year Above 1 year Total 


Group 
M + <(M) M+<(M) M + <(M) 


153.5 + 3.9 32.9 + 4.6 
B(B, + B,) 140.3 + 6.0 

Total| 43 146.1 + 3.9 
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Table 57 a. Amplitudes of the P waves (in millivolts) in leads I, !! 
and III in cases of congenital heart disease. 


n = number of cases. M +<¢(M) = mean + standard error of the mean. 


Below 1 year Above 1 year Total 


o | | M+:(M 


Group A. 

19 | 0.182 + 0.022| 24 | 0.179 + 0.018 3 | 0.180 + 0.0 
| 0.300 + 0.029| 24 | 0.267 + 0.028 0.281 + 0.0: 

| 0.197 + 0.028} 24 | 0.142 + 0.016 3 0.166 + 0.0 

Group B (B, + B,). 

0.156 + 0.012) 68 0.118 + 0.008 | 0.128 + 0.01 
0.208 + 0.013 68 0.176 + 0.008 0.185 + 0.0 
0.079 + 0.015 | 68 0.101 + 0.010 | 0.095 + 0.0 


0.127 + 
0.166 + 0.0 
0.089 + 0.0! 3 


0.167 + 0.012) 92 | 0.134 + 0.008! 135 | 0.145 + 0.0: 
0.249 + 0.016, 92 0.200 + 0.010) 135 | 0.216 + 0.003 
0.131 + 0.017| 92 | 0.111 + 0.009 | 135 | 0.118 + 0.00; 


Table 57 b. Durations of the P waves (in seconds) in lead II in cas» 
of congenital heart disease. 


g Below 1 year Above 1 year Total 
roup 
n M + <(M) n M + <(M) n M + <(M) 


| | 
19 0.063 + 0.003, 24 0.080+ 0.003, 43 | 0.072 + 0.002 
B (B, + B,) | 24 | 0.061 + 0.003, 66 | 0.085 + 0.002, 90 | 0.078 + 0.002 


B, | 21 | 0.088 + 0.004 
| Total | 43 | 0.062 + 0.002, 90 | 0.083 + 0.002 133 | 0.076 + 0.00 


If children under 1 year of age are excluded from the materi il 
the result is as follows: 

As against normal cases, cases with marked cyanosis as will 
as the others show significant differences. The differences a e 
31.9 + 6.1 beats per minute in Group A and 14.4 + 3.2 bea s 
per minute in Group B. Thus, as expected, the investigaticn 
has proved that the congenital diseases are marked by high r 
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Nig. 83. Electrocardiogram in case 33, a girl of 6 years and 10 months. 


Sinus rhythm 125 beats per minute. P—Q interval of 0.19 second. Ampli- 
tude of P equals 0.40 millivolt. Deep S waves in leads I and II. Angle of 
electrical axis 175°. 


pulse frequency than normal cases. In the group with marked 
cyanosis pulse frequency is probably higher than in Group B. 
As calculated on children above 1 year of age the difference is 
17.5 + 6.5 beats per minute. 

P wave. As against the values of normal cases means for 
the amplitudes of the P wave show the following differences. In 
lead I the difference is 0.021 + 0.008 millivolt and in lead II 
0.05 + 0.009 millivolt. Excluding infants, the difference re- 
mains significant in lead II. 

The difference in the amplitude of the P wave, thus establish- 
ed, relates exclusively to Group A, i. e. to the cases of morbus 
ceruleus. Within this group the difference is 0.10 + 0.02 millivolt, 
(in lead II, above 1 year). In contradistinction, no significant 
differences are to be found between Group B and the normal cases. 

Among defects with pronounced cyanosis there are altogether 
twenty cases, = 46.5 + 7.6 per cent, the P waves of which amount 
to, or exceed, 0.30 millivolt (see Figs. 33 and 49), i. e. fall out- 
side normal range of variation calculated on 2.50. Nine of these 
are under | year and 11 above infancy. Among defects without 


pronounced cyanosis nine cases in all, = 9.8 +- 3.1 per cent, 
have P waves the amplitudes of which amount to, or exceed, 0.30 
millivolt. Five of these are infants, four children above this age. 

Thus, it is evident that the amplitudes of the P waves show 
higher values in cases of congenital heart disease than in normal 
cases and, further, that this difference relates chiefly to cases 
of morbus ceruleus. This has been stated earlier by, among others, 
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Table 58. Amplitudes of Q, R and S waves (in millivolts) in leads I, 1! 
and III of the electrocardiogram in cases of congenital heart disease 


n = number of cases. 


M + ¢(M) = mean + standard error of the mean. 


Below 1 year 


M +<(M) 


n 


Above 1 year 


M + <(M) 


Total 


Ser fre 


0.225 
0.453 + 0.070 | 
0.484 + 0.060 | 
0.613 + 0.103 
0.894 + 0.155 
1.100 + 0.082 
0.890 + 0.125 

0.750 


Group 


coe 


29 


Group A. 


38 
a: 


0.219 
0.739 + 0.020 
0.652 + 0.121 
0.980 + 0.144 
1.683 + 0.186 


1.598 + 0.153 
0.795 + 0.142 
1.125 


B (B, + B,). 


0.236 + 0.026 
0.242 + 0.024 
0.356 + 0.042 


1.092 + 0.054 
1.574 + 0.084 
1.185 + 0.075 
0.629 + 0.067 
0.529 + 0.053 
0.627 + 0.101 


Group B,. 


995 


Ses 


0.221 + 0.030 
0.609 + 0.121 
0.582 + 0.075 
0.825 + 0.097 
1.345 + 0.13 
1.379 + 0.10 
0.836 + 0.09 
0.900 


0.237 + 0.02 
0.285 + 0.02 
0.429 + 0.04 
1.037 + 0.05 
1.561 + 0.08% 
1.199 + 0.07 
0.728 + 0.06: 
0.601 + 0.05: 
0.582 + 0.08 


0.246 
0.200 
0.260 + 0.044 
1.033 + 0.092 
1.473 + 0,153 
1.082 + 0.134 
0.553 + O.11 
0.436 + 0.098 


> | 0.459 + 0.08: 


0.239 + 0.02: 
0.267 + U.02 
0.492 + 0.05: 


0.902 + 0.043 
1.346 + 0.078 
1.245 + 0.06¢ 
0.962 + 0.06! 
0.673 + 0.046 
0.630 + 0.084 


| | 

— 
| 
1 | 3] 4 . 
| Q il 8 13 | 21 
| QI 16 19 35 
| | 
is 22 | 38 
| RIL | 16 22 | 38 

RIE | 38 24 | 42 
| i8 23 41 

S II | 1 20 3D 

Sim | 6 | 4 10 | 

Q iI 9 0 | 47 

Q iI 18 0.364 59 

QUI 2 0.593 94 | 45 65 
24 0.885 125 | 66 90 

R II 24 1.525 235 | 68 92 

R III 24 1.240 187 68 92 

Ss I 21 0.971 + Hji22 | 52 73 

8 Il 20 0.815 + Hi14 | 59 79 

Sir 12) 041 | 45 57 _ 

Q I . 13 

Q III : 15 

R Ill : 22 

Ss I|.- 17 

Total. 

Q I! 10 | 41 | 0.239+ 0.026 | 51 

Q Il 26 044 | 46 0.236 + 0.021 72 
36 062 | 64 | 0470+ 0.071 100 

R I | 40 084! 88 , 0.982 + 0.054 | 128 

R IL 40 161 90 | 1.428 + 0.076 130 

R Ill 42 | 127 | 92 | 1.315 + 0.077 | 134 

39 | 075 75 | 0.926 + 0.083 | 114 

S If | 35 | §§s47 082 79 | 0.596 + 0.054 | 114 

S Ilr | 18 | Mises 079 | 49 | 0.667 +0.111 | 67 


.EXANDER, KNIGHT and WuiTE (1925). The result is in ac- 
rdance with what might have been expected since enlarged 
waves are mainly to be found in heart defects with decompen- 
tion and auricular enlargement. Both these symptoms are, 
course, common in congenital heart diseases, particularly in 
orbus ceruleus. 

There is no significant difference in P’s duration in lead II 
between congenital heart defects and normal cases. This applies 
to all cases and Group A when studied separately. In Group B 
tie duration of P II is somewhat longer than normal. (Dif- 
ference above 1 year is 0.008 + 0.002 second.) 

@ wave. (Table 58). As regards congenital heart defects QI 
occurs in 51 cases = 37.8 + 4.2 per cent, Q II in 72 cases = 
53.3 + 4.3 per cent and Q III in 100 cases = 74.1 +- 3.8 per cent. 
The last-mentioned figure is somewhat higher than the cor- 
responding value in normal cases but no differences in leads 
I, If and III are significant. 

The mean of Q in lead I is, calculated on all cases, 0.24 + 0.023 
millivolt. As against normal cases no significant differences 
emanate. 

The mean of Q in lead II is 0.27 + 0.02 millivolt. As against 
normal cases a significant difference is found amounting to 
0.09 + 0.025 millivolt from which it would appear that Q in lead 
Il is greater in congenital heart diseases. However, the dif- 
ference relates to cases of congenital heart defects under 1 
year of age, since no significant difference is to be found when 
these are excluded. 

Contrary to Q in leads I and II, Q in lead III shows consider- 
able deviations from the normal (see Fig. 34). The difference 
between the means is 0.24 + 0.05 millivolt. If children under 
1 year of age are excluded the difference decreases but it still 
amounts to 0.22 + 0.07 millivolt thus remaining significant. 

Five cases, = 11.6 + 4.9 per cent belonging to Group A, and 
seven cases, = 7.6 + 2.8 per cent belonging to Group B, or, in 
all, twelve cases, = 8.9 + 2.5 per cent, show high values of Q in 
lead III. In all these cases the amplitudes exceed 0.70 millivolt. 
Occasionally it amounts to over 2 millivolts. (Case No. 22, Fig. 
34 = 2.2 millivolts and case No, 24 = 3.8 millivolts). In many 
of these cases infants and children under 3 years of age are con- 
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Fig. 34. Electrocardiogram in case 22, a boy of 1 year and 6 months 
a = simultaneous registration. b = separate registration of leads I, II and I 


Sinus rhythm 125 beats per minute. QRS complexes of atypical for 
with wide S waves in leads I and II and notches in all leads. Q III =» 


II 


lll 


millivolts. QRS = 0.10 second. P If = U.40 millivolt. Angle of electric | 


axis = 105°. 


cerned. The fore-mentioned 12 cases all show amplitudes large : 
than half the main wave of the QRS complexes, in some casvs 
they even exceed this. In 1 case in Group A and in 5 cases in 
Group B, all relating to children over 3 years of age, the amp! - 


tudes of Q in lead III show values over normal range of variatio 
calculated on 3 o. 
Significant differences between the means of normal an 


pathological cases relate to Group A. Group B, on the othe: 


hand, shows no significant differences. 
Thus, it is obvious that the Q waves in lead III show great: 


amplitude in cases of congenital heart disease than in norm: ! 


cases. The biggest differences seem to pertain to the infant 
but at the same time in this group the most severe cas 
are to be found. Thus, 10 of the 15 post-mortem cases, belon; 
ing to Group A, and 8 of 10, belonging to Group B, represe: 
children under 1 year. 
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R wave (Table 58). Pathologically enlarged R waves have 

en accepted as one of the electrocardiographic symptoms of 
c ngenital heart disease, (by Lewis 1913, among others). 

In the present cases no significant differences in the ampli- 

des of the R waves have been obtained compared to the means 

normal cases in leads I—III. Nor do the amplitudes of the 
waves show any significant differences when children under 
year of age are excluded. 

The variation of the R wave is marked. The standard devia- 
tion of R in lead I is 0.51 + 0.032 millivolt, of R in lead II 
0.72 + 0.045 millivolt and of R in lead III 0.73 + 0.045 milli- 
volt, (all values calculated on children above 1 year). 

Thus, standard deviations are bigger in the cases of congenital 
heart disease than in the normal cases. The differences are 
significant in all leads, amounting in lead I to 0.14 + 0.04 mil- 
livolt, in lead IL to 0.31 +. 0.05 millivolt and in lead III to 0.20 + 
+. 0.06 millivolt. 14 cases, = 10.4 + 2.6 per cent, show R waves 
exceeding 2.5 millivolts in one or more leads, i. e. they lie at the 
upper limit of normal range of variation calculated on 2.5 o. 
The percentage conforms well with Irvine-Jones’ (1926) ear- 
lier statement. 

In 3 of the morbus ceruleus cases, = 7.0 +- 3.9 per cent, the 
amplitudes of the R waves lie above 2.5 millivolts. In case No. 
39 the amplitude of R in lead III amounts to 4.6 millivolts. In 
the group without pronounced cyanosis, there are 11 cases, 
= 12.0 + 3.4 per cent. Thus, no significant difference is to be 
found between Groups A and B. The enlarged R waves in Group 
B show, on an average, very high amplitudes. Thus, 8 cases have 
R waves exceeding 2.8 millivolts, i. e. outside the normal range 
of variation calculated on 3 o (see Fig. 35). 4 cases show en- 
larged R in leads II and III, 1 case only in lead III and the rest 
solely in lead II. R in lead I shows, in no single case, values 
above 2.5 millivolts. 

Reduced R waves are only exceptionally to be found in these 
cases. Cases nris. 44 and 90 show, however, R II = 0.30 
millivolt, i. e. values close to the minimum limit of the normal 
range of variation calculated on 3 o (see Fig. 36). 

If the cases of morbus ceruleus are studied by themselves it 
will be seen that the means of the R waves disclose smaller am- 
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Fig. 35. Electrocardiogram in case 57, a boy of 1 month. 
a = simultaneous registration. b = separate registration of leads I, II and I] 


Slight sinus arrhythmia of 130—150 beats per minute. R II = 3.4 mill - 
volts. R IIL = 3.4 millivolts. Angle of electrical axis 82°. 


Time scale div. 1/s0 sec. 


Fig. 36. Electrocardiogram in case 90, a boy of 7 months. 
Low voltage in all leads. No amplitude exceeding 0.3 millivolt. 
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Fig. 37. Electrocardiogram in case 76, a boy of 1 year and 3 months. 
a = simultaneous registration. b = separate registration of leads I, II and III. 


(Post-mortem: almost total ventricular septal defect + patent ductus Botalli). 
Sinas rhythm about 130 beats per minute. Diphasic form of QRS in all leads 
with notches in leads II and III. Diphasic T III. Angle of electrical axis 
— 70°. 


plitudes in leads I and II as compared to the normal cases, while 
in lead III the opposite occurs. In all probability these signif- 
icant differences are to be explained by pronounced right axis 
deviation (see below) which distinguishes these cases. Contrari- 
wise, the cases without pronounced cyanosis (Group B) do not 
show any significant differences in the means of the amplitudes 
of the R waves in comparison with normal cases. 

S wave displays throughout greater amplitudes in cases of 
congenital heart disease than in normal cases (see, inter alia, 
Figures 33 and 37). On the basis of all cases there are statistic- 
ally significant differences in leads I—III. In the cases with 
pronounced cyanosis significant differences are at hand only in 
leads I and II. In Group B, on the other hand, the difference 
is significant in leads I and II and probable in lead III. If Group 
B,, 1. e. such cases of congenital heart defects the diagnoses of 
which are slightly more doubtful than the others, is studied 
separately the corresponding difference is probable only in lead I. 
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It is obvious, therefore, that all the waves of the QRS com 
plexes, i. e. the Q, R and S waves, show considerable deviation 
from normality. These deviations impart to the QRS complexe 
a general appearance which may not in all respects be typic: 
of congenital heart disease but, nevertheless, presents certai 
characteristic features of it. 

The big Q in lead III and the deep S waves very often produ 
diphasic form in different leads in the QRS complexes. If Ka1 
and WacHTEL’s (1937) definition is accepted, viz. that a QR 
complex is diphasic provided its lowest amplitude amounts t 
or exceeds, a fourth of the main amplitude, the following shou! 
be kept in mind as regards the present cases. 

Diphasic QRS complexes occur in 35 cases in lead I, in 33 casi 
in lead II and in 30 cases in lead III. In total there are 98 « 
405 (= 135 x 3) possible ones. This means that 24.2 + 2.1 p 
cent of all QRS-complexes are diphasic in form. This figure 
somewhat below that obtained by Katz and WacurTe. (1937 
They found them in a good third part of their diphasic QR 
complexes. 

Among the cases of morbus ceruleus 13 diphasic QRS con 
plexes are found in lead I, 11 in lead II, and 8 in lead III or, : 
all, 32 = 24.8+ 3.8 per cent. 22 QRS complexes in each 
leads I, II and III belong to the group without pronounced cy: 
nosis. Within this group there are to be found altogether 66 
= 23.9 + 2.6 per cent. On the other hand, if Group B, is exan 
ined by itself 8 diphasic QRS complexes in all are found 
= 12.1+ 4.0 per cent. 

From this will be seen that there is no significant differenc 
between the number of diphasic QRS complexes in the grou 
with and without pronounced cyanosis while in Group B, d 
phasic QRS are probably less frequent. 

Calculated on the number of persons 63 cases, = 46.7 +- 4.3 ps 
cent, have diphasic QRS complexes in at least one lead and 2 
cases, = 20.0 + 3.4 per cent, in at least two leads. 

Apart from the diphasic form in the QRS complexes in case 
of congenital heart defects, they are characterized by the fac 
that they often reveal more or less marked notches in accord 
ance with earlier observations by several authors, for i., IRVINE 
Jones (1926) and R6sLeR and Kiss (1931). Clear notches ar 
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b 
Fig. 38. Electrocardiogram in case 128, a boy of 4 years. 
a — simultaneous registration. b = separate registration of leads I, II and III. 


Sinus rhythm 100 beats per minute. Atypical QRS complexes with diphasic 
form in all leads, notches. QRS = 0.10 second. Angle of electrical axis —50. 


noted in 93 of all QRS complexes, = 23.0 + 2.1 per cent. 38 
of these QRS complexes, = 29.5 + 4.0 per cent, belong to the 


cases with pronounced cyanosis, 55, = 19.9 -+ 2.4 per cent, to 
Group B. Notches are most often found in leads II and III (15 
RS complexes in lead I, 34 in lead II and 44 in lead ITI). 

Calculated on the number of persons 55 cases, = 40.7 
have shown notches in at least one lead and 28 cases, = 20.7 + 


4.2, 


3.5 per cent, in at least two leads. 

A combination of diphasic QRS complexes and notches is noted 
in 8 QRS complexes, = 6.2 + 2.4 per cent in Group A, and in 
14 QRS complexes, = 5.1 + 2.1 per cent in Group B, (see Fi- 
gures 38 and 39). 

IRvINE-JONES (1926) regarded the resemblance to bundle 
branch block as obvious. R6sLER and Kiss (1931) criticized 
this contention on account of the fact that the QRS interval 
was in no case bigger than normally, a requisite for a diagnosis 
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Fig. 39. Electrocardiogram in case 17, a girl of 9 months. 


Sinus rhythm 150 beats per minute. Deep S waves in all leads \ 
notches. Angle of electrical axis — 125°. 


of bundle branch block. Routter, Brumiik and MAtins 
(1940) have proved the existence of bundle branch block in adu 
with congenital heart disease suggesting that pictures with w 
ened QRS complexes reminding of bundle branch block m 
have developed later from split, but not widened, QRS comple: 
in childhood. 

In the present cases the QRS interval is on an average 0.06 
+. 0.001 second (see Table 61), i. e. a value lying within norn 
range of variation calculated on 2 o. On the basis of all ca 
no significant difference between normal and _ pathological 


found. Within the group without pronounced cyanosis a sig! 


ficant difference occurs, as against normal cases, in so far 
the QRS interval is longer in the first-mentioned group. T 
difference is 0.007 + 0.002 second. Thus, it is possible tl 
certain small differences exist but the QRS interval reaches 
no case of congenital heart defects, a size (above 0.10 seco! 
justifying the diagnosis bundle branch block. 

In a previous work, the present author has described the fo 
mentioned split and diphasic complexes as atypical QRS c¢ 
plexes, implying that the QRS complex in congenital heart 
sease is marked by its abnormal and irregular structure. Son 
times these atypical QRS complexes are characterized by +t 
impossibility to nominate the different waves. Thus, M a 
W shapes are not uncommon and, contrary to normal cases, th 
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Fig. 40. Electrocardiogram in case 55, a boy of 6 months. 
a = simultaneous registration. b = separate registration of leads I, II and III. 


(Post-mortem case: Ventricular septal defect + patent ductus Botalli), Sinus 
rhythm about 145 beats per minute. QRS complexes of atypical form in lead 
II where the waves could not be differentiated. The amplitude of P = 0.30 
millivolt. The T waves are isoelectric. Angle of electrical axis 155. 


are to be found not only in lead III. Figures 34, 38, 40 and 49 
give examples of various types of atypical QRS complexes. 
With the exception of Karz’ and Wacutet’s work (1937), 
these atypical diphasic QRS complexes have, earlier, received 
but scant attention. It is of interest to note that, similar to the 


enlarged R waves, they occur just as often in cases without 
marked cyanosis, a matter of practical importance, since these 
cases, for natural reasons, are less easy to diagnose than morbus 


ceruleus. 

T wave (Table 59). The means of the amplitudes of the T 
waves show no significant differences as against the normal 
cases. This applies to all individuals and to Groups A and B, 
when studied separately. 

Like the normal cases, T in lead I and T in lead IL are generally 
positive. Still, in Group B, apart from 2 cases of situs inversus 
with negative T in lead I (nris. 123 and 124) 1 case with negative 
T in leads I and II (no. 48) and 1 case with negative T in lead I 
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Table 59. Amplitudes of T waves (in millivolts) in leads I, II, and 
III in cases of congenital heart disease. 


n = number of cases. M + ¢(M) = mean + standard error of the mean. 


Below 1 year Above | year 


M+e«(M) | M + «(M) 


Group A. 
0.134 + 0.038 | 24 | 0.321 + 0.052 || 43 | 0.288 
0.221 + 0.040 | 24 | 0.377+0.030 43 0.808 
0.095 + 0.044 | 24) 0.100 + 0.051 | 3, 0.098 


Group B (B, +B,). 
0.202 + 0.036 | 68) 0.314 + 0.019 | + 0.01 
0.296 + 0.054 | 68 0.440 + 0.023 | 9% + 0.02 
0.154 + 0.048 | 68 0.140 + 0.025 | 9% +1 0.02 


Group B,. 

| | : 2 0.826 + 0.02 

| - 2% 0.425 + 0.038 
0.105 + 0.04 


Total. 
0.172 + 0.026 | 92) 0.316 + 0.019 | 135 | 0.270 + 0.01 


0.263 + 0.035 92 0.423 + 0.019 Ji 0.372 + 0.01 
2 


0.128 + 0.031 | 0.130 + 0.022 | 13% 0.129 + 0.01 


(no. 49) are found. No. 48 is a post-mortem case with congeni 
stenosis of the aortic valve. The post-mortem showed clear sig 
of fibrinous degeneration of the myocardium. (See MANNHEIM 
and NORDENFELT, 1938). 

Negative T in lead III occurs in 8 cases, = 18.6 + 5.9 } 
cent, in Group A and in 16 cases, = 17.4 + 3.9 per cent, in Gro 
B, in all, in 24 cases = 17.8 + 3.3 per cent. In the normal ca: 
negative T in lead III was noted in 19.5 + 3.6 per cent. Thi 
no significant difference exists. 

S—T segment. Contrary to the normal cases, in whi 
only small changes of the relation between the S—T segm 
and the iso-electric line have been proved, the following obs: 
vations in the present cases are noted: 


|| 
Total 
| n M + «(M) 
71 19 + 0.03 
19 + 0.02; 
| + 0.08 
| 24 
24 
| 24 
. 
7 . 
| - | 
7 | 43 
TH | 48 
TIM | 43 
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Fig. 41. Electrocardiogram in case 32, a girl of 4 years and 8 months. 


Sinus rhythm about 120 beats per minute. Diphasic form of QRS in lead 
II. S—T segments in lead II depressed with coronary form. Angle of elec- 
trical axis 170°. 


Among the cases of morbus ceruleus depressed as well as 
elevated S—T segments are often noticed (see Fig. 41). Depres- 
sion of S—T segment thus occurs in 14 cases, = 32.6 +. 7.2 per 
cent, elevation in altogether 8 cases, = 18.6 + 5.9 per cent. 

Among the cases without marked cyanosis depression of S—T 
segments has been proved in 16 cases, = 17.4 + 3.9 per cent, 
elevation similarly in 16 cases. 

In group A 20 cases, = 46.5 -+ 7.6 per cent, and in group B 
28 cases, = 30.4 + 4.8 per cent, show changes in at least one 
lead, i. e. elevation or depression of S-—T. 


Table 60. Elevated and depressed S—T segments in the different leads. 


Group A=cases with marked cyanosis. Group B=cases without marked cyanosis. 


Elevated Depressed 


B 


Leads 


15—403358 
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Table 60 demonstrates the distribution of the changed S§- 
segments in the different leads. It is seen from Table 60, t] 
there exists, apparently, no systematic distribution of depr 
sions and elevations of S—T segments either with regard to s 
arate or combined leads. 

In accordance with several earlier investigators (e. g., Rds! 
and Kiss (1931) and Drawe and collaborators (1937), it appe 
from this investigation that elevation as well as depression 
S—T in different leads is not infrequent in congenital he 
disease. Most often these changes are perceived in the m 


Table 61. QRS, P—Q, Q—T and Q—4Q intervals (in seconds) in e: 
of congenital heart disease. 
n = number of cases. M + «(M) = mean + standard error of the mean 


Below 1 year Above 1 year Total 


n M + «(M) n M + «(M) Mie(M 


Group A. 
0.057 + 0.002 24 | 0.065 + 0.003 0.062 + 0.0 
0.116 + 0.004 24 | 0.151 + 0.006 3 0.136 + 0.0 
0.232 + 0.011 | 24 | 0.296 + 0.010 | 43 0.268 + 0.009 
0.897 + 0.011 24 0.549 + 0.081 3 | 0.482 + 0.0 


Group B (B, +B,). 
0.056 + 0.002 68 | 0.069 + 0.002 2 0.066 + 0.001 
0.120 + 0.005 66 0.151 + 0.003 5 0.143 + 0.01 
0.250 + 0.008 | 68 | 0.819 + 0.005 0.301 + 0.005 
0.456 + 0.040 68 0.641 + 0.020 2 | 0.593 + 0.020 


Group 

0.065 + 
0.145 + 
0.307 + 
0.612 + 


dO 


Total. 
+ 0.001 92 | 0.068 + 0.001 3E 0.064 
+0.008 90 0.151 + 0.003 | 1i 0.140 + 
+0.006 92) 0.813 + 0.005 | 135 | 0.290 
+0.023 92 0.617 + 0.017 | 1385 | 0.557 + 


t 
— 
QRS 19 
P—Q 19 
Q—T 19 
Q—Q 19 
QRS 24 
P—Q 23 
24 
Q—Q 24 
QRS | 0.003 
P—Q 0.0 
Q—T 0.008 
Q—Q | . 0.0°9 
| 
QRS 43 0.057 0.0 
P—Q 42 0.118 0.0 
Q—T 43 0.242 0.( 
Q—Q 43 0.430 


Time scale div. 1/50 sec. 


Fig. 42. Electrocardiogram in case 113, a girl of 13 years and 6 months. 


Patent ductus arteriosus, continuous murmur, Fig. 28, page 200) Sinus 
thythm about 90 beats per minute. QRS complexes of normal form. P—Q 
interval = 0.24 second. Angle of electrical axis 75°. 


severe cases. This will be seen, inter alia, from the fact that 


among the 28 cases disclosing changes of S—T segments, within 
the group without pronounced cyanosis, not less than 7 are post- 
mortem cases. (Within this group there are altogether 10 post- 
mortem cases). There seem to be adequate grounds for attri- 


buting to the changes of S—T segments a certain unfavourable 
prognostic significance, in accordance with RGsLER and Kiss 
(1931). 

Conduction time (Table 61). The mean of P—Q shows no 
significant differences, as against the normal cases. This applies 
to Groups A and B as well as to the total number of cases. 

Among the cases of morbus ceruleus there is 1 with P—Q = 

0.22 second, 2 with P—Q = 0.19 second and 2 with P—Q = 
= 0.18 second. 

Within the group without marked cyanosis there is 1 case 
(no. 113) with P—Q = 0.24 second (see Fig. 42) 1 with 
P—Q = 0.20 second, 3 with P—Q = 0.19 second and 5 with 
P—Q = 0.18 second. 

Thus, there are in all 3 cases, = 2.2 +- 1.3 per cent, disclosing 
definite prolongation of conduction time with values outside 
normal range of variation calculated on 3 o. In addition, 12 
cases, = 8.9 + 2.5 per cent, show rather long conduction time, 
between 0.18 and 0.19 second. From this the conclusion can be 
drawn that, notwithstanding occasional cases of long conduction 
time revealing more or less pronounced myocardial damage, this 
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symptom remains rare in congenital heart disease. This fac 


possesses a certain value as regards differential diagnoses, a 
against acquired heart defects. 

Systolic duration (Table 61). The mean of Q—T, calculated o 
all the cases, is 0.29 + 0.005 second at a pulse period duration « 
0.56 + 0.016 second. If these values are introduced in the di: 
gram (Fig. 18, page 163), it is found that they lie within the ran; 
of variation of normal cases. Similarly, on the basis of As 
man’s formula (page 163), fair conformity between measured a1 
calculated means ensues. The calculated mean amounts to 0.2 
second. 

Also, if the cases are divided into groups A, B, and B,, the mea 
of Q—T and Q—Q lie within the respective ranges of variatiy 
and agree well with the Q—T interval calculated on Ashma: 
formula. 

The result, thus, contrasts with SEHAM’s investigation (192 
while agreeing with that of Drawe and collaborators (1937) whi 
showed that systolic duration in congenital heart defects ke« 
within normal limits. 

The direction of the electrical axis (Table 62). As mention 
in the literature, changes in the direction of the electrical a 
are among the most important electrocardiographic signs 
congenital heart diseases. The result of the present inqui 
wholly confirms this. 

It should be kept in mind, in judging the direction of the electri 
al axis in congenital heart defects, that right axis deviation 
about 130° is normally at hand at birth. Further, that the ele 
trical axis, during the whole of childhood, reveals a certain te 
dency towards the right, the normal range of variation, accor 
ing to statements above, thus extending up to 110°—120°. Ea 
lier, calculations have been performed without proper rega! 


to the range of variation in childhood, causing several cases wil ‘ 
normal deviation to be classified as pathological (see page 165). 
Taking into due consideration the fore-mentioned fact th ; 


inquiry has produced the following results: 

The direction of the electrical axis shows very pronounc: 
variations in congenital heart defects. Thus, certain values | 
within the normal range of variation. Some lie to the right 
it as far as up towards 180°. Other values disclose left axis d: 
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Time scale div. '/s0 see. 


is 


R, 


Fig. 43. Electrocardiogram in case 35, a boy of 9 years and 8 months. 


Slight sinus rhythm of about 75 beats per minute. The amplitude of 
P IL = 0.30 millivolt. Deep S waves in leads I and II. Angle of electrical 
axis — 130. 


viation extending up to —70°. Finally, 8 cases display values 
between — 90° and 180° (See Figs. 39, 43 and 49). In conformity 
with ComEAu and WuirteE (1939), defective intraventricular conduc- 
tivity has been taken for granted in these cases, and they have 
for this reason been excluded from the statistical examination, the 
direction of the electrical axis in this case eluding estimation. 

As regards the remaining 127 cases the following may be 
noted: 


Table 62. The angle of the electrical axis in cases of congenital 
heart disease. 


n =- number of cases. M + ¢(M) = mean + standard error of the mean. 


Below 1 year | Above 1 year Total 
Group 
n M+<«(M) | n M + «(M) n M + « (M) 
122.7 23} 115.7°+9.7° | 37 | 118.8° + 86 
B (B, +B,) ; 22 97.7° + 9.0 68 56.3° + 6.0 90; 664 +43 
Total. . .| 36 107.448. 91 71.8° + 5.7° | 127 81.6° + 5.0° 


Within the group with pronounced cyanosis the mean of the 
angle of the electrical axis is 118.3° + 8.6°, a value lying outside 


the normal range of variation, calculated on 2.5 o, but inside 
that of 3 o. With the elimination of children under | year of age 
the mean is slightly less, viz. 115.7° + 9.7°. The differences of 
the means between these cases and the normal are significant. 
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Time scale div. '/s0 sec. 


b 
Fig. 44. Electrocardiogram in case 25, a girl of 1 year and 11 mont 
a = simultaneous registration. b = separate registration of leads I, II and | 


Sinus rhythm hardly 120 beats per minute. Diphasic form of QRS in le 
II and IIf. S II = 3.8 millivolts. T I iso-electric. Angle of electrical a 


Within this group 12 values, = 27.9 +- 6.8 per cent, lie wit! 
the normal range of variation. 10 cases, = 23.3 + 6.4 per cei 
(among them 8 cases over 1 year of age) show values betwe: 
115° and 130°. In 13 cases, = 30.2 + 7.0 per cent, the electri 
axis is directed to the extreme right with values between 15 
and 180°. (Fig. 33). Among these cases 7 are children und 
1 year of age but all, excepting 1 (no. 9 = 140°) lie to the rig 
of 150° and may, for this reason, irrespective of age be regard: 
as definitely pathological. 2 cases, = 4.6 + 3.2 per cent, sh: 
pronounced left axis deviation. The angle of the electrical a» 


is in case no. 12 = —70° and in case nr. 25 = — 50° (See Fig. 4 
It is, thus seen that 12 cases, = 27.9 + 6.8 percent, disclo 
normal deviation of the electrical axis, 23 cases, = 53.5 +7 


per cent, more or less pronounced right axis deviation. 2 cases, 
= 4.6 + 3,2 per cent, show pronounced left axis deviation wh 
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t > remaining 6 cases, = 13.9 + 5.3 per cent, are subject to 
d fective intraventricular conductivity, the direction of the 
e ctrical axis thus escaping estimation. 

‘onsequently, a good half of the cases with pronounced cya- 
sis reveal pathological right axis deviation (see, inter alia, 
} gures 33 and 41). Compared to the literature, and the earlier 
r sults of the present author, this is rather a low value, the expla- 
n.tion in all probability being that cases within normal range 
o variation have earlier been classified as pathological. 

Within the group without pronounced cyanosis (Group B) the 
changes are less marked. 

The mean for the whole group is 66.4° + 5.3° and differs in- 
significantly from the mean of the normal individuals. The dif- 
ference is 8.2° + 5.3°. Excluding children under 1 year of age 
the mean is 56.3° + 6.0°, i. e. approximately the size of the 
mean of the normal cases. The mean in Group B, is 63.9° +. 8.5°. 
The standard deviation in the whole of Group B as_ well 
as in Group B, is bigger than in the normal cases, thus signi- 
fying a greater variation. The difference between the standard 
deviation in Group B and normal cases is 30° +- 4.0° and between 
Group B, and normal cases 18.2° + 6.1°. 

In 67 cases, = 72.8 +- 4.6 per cent, the electrical axis lies with- 


in the normal range of variation. 2 cases, = 2.2 +- 1.5 per cent. 
show right axis deviation up to 130° (1 case under 1 year of 
age). 9 cases, = 9.8 + 3.1 per cent, have pronounced right axis 


deviation between 130° and 180°. 6 of these cases are under 
| year of age but the values lie, with the exception of 2 cases 
(no. 50 = 140° and no. 132 = 145°) between 150° and 180°, 
and should, therefore, in spite of the age, be regarded as patho- 
logical. In addition to these 9 cases, 2 cases of situs inversus 
are to be noted (nris. 123 and 124), in which the electrical axis, 
for obvious reasons, shows right axis deviation between 130 
and 180°. 10 cases, = 10.9 + 3.3 per cent, show left axis devia- 
tion with values between 0° and — 70°, (See Fig. 37). 

The electrical axis of a good two thirds (72.8 + 4.6 per cent) 
of the cases without pronounced cyanosis lies, thus, within the 
normal range of variation. 2 cases, = 2.2 + 1.5 per cent, of situs 
inversus, show pronounced right axis deviation, on account of 
change of position of the heart. 11 cases, = 12.0 +. 3.4 per cent, 
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Table. 63. Amplitudes of P, Q, R and S waves (in millivolts) in th: 
precordial lead in cases of congenital heart disease. 
n = number of cases. M + «(M) = mean + standard error of the mean. 


Below 1 year Above 1 year 


Total 


n | M+<«(M) Mte(M) 


Group A. 
0.167 é 0.105 + 


1.833 é 1.435 1.561 + 
1.580 é 2.854 2.500 + 
0.467 | 0.200 0.284 + 


Group B (B, + B,). 
0.143 53 0.038 + U.018 } 0.050 4 


3.414 : 1.674 + 0.116 1.877 + 
2.900 50 2.656 + 0.191 5 2.686 +4 
0.286 Dé 0.038 + 0.060 ) 0.067 + 


Group B,. 


1.724 + 

2.694 

0.029 + 

Total. 
0.154 16 | 0.045 + 0.018 0.063 + 0.017 
0°521 

2.685 6 «61.627 + 0.106 1.801 + 0.116 
2.350 Di 2.697 + 0.176 j 2.641 + 0.161 
0.369 | 0.070 + 0.060 0.119 + 0.056 


show right axis deviation and 10 cases, = 10.9 + 3.3 per cen 
show left axis deviation. These values conform with those « 
LEEcH’s (1935). Finally, 2 cases, = 2.2 + 1.5 per cent, are 1 
be added with defective intraventricular conductivity makin 
estimation of the direction of the electrical axis impossible. 
Precordial lead (Lead IV). Table 63 presents figures for t! 
amplitudes of PIV, QIV, SIV and TIV in cases of congenit: 


Q 2 1 3 
R 6 0.223 
T 6 0.142 
Q 1 3 4 

R | 0.13: 
T ar 0.05 
P ‘ ; 17 0 + 0.03 

R . 
s ‘ 
T 
P 13 
Q 3 
R 13 
12 
: T 13 


art defects. Using JERVELL’s (1935) method the thoracic lead 

s been registered in 79 cases, i. e. 19 in Group A and 60 in 

‘oup B. 

As regards the amplitudes of PIV and SIV no significant 

fferences exist as against the normal cases. The differences 

» equal to or less than their standard errors. QIV is, as in 

rmal cases, only exceptionally obtained in congenital heart 

sease. 

The mean of the amplitude of R in lead IV is greater in cases 
o| congenital heart disease than in normal cases. The difference, 
which is significant, is 0.47 +- 0.14 millivolt. Nevertheless, when 
tle children under 1 year of age are excluded this difference is 
not significant. Nor are significant differences to be found when 
the cases have been classified in Groups A and B, and the in- 
fants are excluded. 

4 cases (= 5.4 + 2.6 per cent) of the amplitudes of R in lead 
IV exceed normal range of variation, calculated according to 
3 o. This figure is only half that of the corresponding value in 
the extremity leads. The number of cases is small however, 
as a result of which the difference (5.0 + 3.4 per cent) does 
not become significant. 

Similar to R IV the amplitudes of T in the same lead only 
show significant differences when the infants are included. 

Thus, inquiries regarding the various amplitudes in the thorac- 
ic leads (P, Q, R, S and T waves) disclose the absence of statis- 
tically significant differences in the cases of congenital heart 
disease and normal cases. Therefore, in accordance with the 
investigations of MressELorF and PoMERANTZ (1937), this fact 
favours the belief that the thoracic lead, in cases of congenital 
heart disease, does not supply any information beyond that al- 
ready acquired with the usual extremity leads. 


The electrocardiogram in cases of congenital heart 
disease, with definite special diagnosis in vivo. 


The present material comprises four cases of congenital arr- 
hythmias. They consist of one case of auricular flutter and 
three cases of complete auriculoventricular block. 
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Time scale div. 1/20 sec. 
14/9 1936 30/9 1936 


I 


III 


1936 2/12 1936 


Fig. 45. Electrocardiogram in case 56, a boy of 2 months. 
Congenital auricular flutter. 
14.9. 1936: Auricular flutter with auriculoventricular block 2:1. Auricu! 


ad 


rhythm about 400 beats per minute. QRS complexes of diphasic form in leas 


I and II, M-form in lead III. 


30.9. 1936: Heart frequency about 110 beats per minute. Partial auriculo- 
ventricular block in lead III with one QRS complex dropped (see arrow). 


P—Q interval = 0.19 second. 
19.10. 1936: Partial block with prolonged conduction time of 0.24 seco 


2.12. 1936: Sinus tachycardia of 170 beats per minute. P—Q interval of 


0.14 second. 


The case of congenital auricular flutter (no. 56) represents a b | 


of two months, with underweight of a severe degree and skin of a p: 
grey colour. Frequent attacks of cyanosis and tachycardia. Nothi 
remarkable revealed itself at a physical examination of the hea 


with the exception of the rapid heart rate. On account of this, t ‘ 


patient was not examined electrocardiographically until 3'/, mont 
old. 


Lead I 
r 


ad 


ead 
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The electrocardiogram (Fig. 45) disclosed typical auricular flutter 
th auriculoventricular block 2: 1. Auricular rate was, approximate- 

400 beats per minute, ventricular rate, consequently, about 200 
its per minute. The QRS complexes were of atypical form with 
yminent § in leads I and Il. A week after the first electrocardio- 
im was recorded digitotal was mixed in a dose corresponding to 
2 gram of folium digitalis, to be swallowed three times daily. Ten 
d ys after the first administration of the therapeutic digitalis a new 
e -ctrocardiogram was recorded. Auricular flutter had now disappeared 
a.d been succeeded by a rhythm of 110 beats per minute, with occas- 
ional disappearances of the ventricular complexes. Conduction time 
prolonged, 0.19 — 0.20 second. This partial block remained and an 
electrocardiogram, three weeks later, showed increased prolongation 
of conduction time of 0.24 second. The QRS complexes displayed 
greatly deepened § in leads I and II, with diphasic form in lead II, 
notches, and QRS complexes of atypical form in lead III. Two months 
later partial block had vanished, conduction time 0.14 second. 

Almost simultaneously with the disappearance of auricular flutter 
and the falling of pulse frequency a drawn-out murmur was perceived 
with the point of maximal audibility at the left sternal border. 

An X-ray examination revealed marked globularity and enlarge- 
ment of the heart. General condition on the whole unchanged. Liver 
and spleen greatly enlarged. The patient was discharged from the 
hospital in a poor condition and died at home at the age of 6 months. 
Post-mortem examination could not be performed. 


The above, then, concerns a case of congenital auricular flut- 
ter. Similar cases have been described earlier by Poynton and 
WYLKE (1926), among others. It is of interest to note that ar- 
thythmia disappeared shortly after the digitalis treatment and 
was succeeded by partial block. In addition to arrhythmia, the 
patient showed physical, radiographic and electrocardiographic 
signs of congenital heart disease. 

The three cases of complete congenital heart block comply with 
all YATER’s (1929) criteria on diagnosis (see page 53). 


Case no. 125 comprises a boy of 9 and a quarter years. Normal 
development, no signs of decompensation or fatigue at games. Only 
at the age of 5 was a murmur of the heart noted by the physician. 
The mother had always remarked the patient’s slow pulse. A physi- 
cal heart examination disclosed bradycardia. A distinct systolic 
murmur was perceived with the point of maximal audibility in the 
third intercostal space to the left of sternum, and remained audible 
even with the patient in a sitting position. 


Time scale div. 1/so sec. 
31/5 1939 ~ 
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Fig. 46. Electrocardiogram in case 125, a boy of 9 years and 3 mont! 


Congenital complete auriculoventricular block. 
Ventricular frequency about 45 beats per minute. Auricular frequency ab: 
70 beats per minute. 


The electrocardiogram (Fig. 46) showed complete heart block, wi 
auricular frequency of 70 beats per minute, and ventricular freque1 
of 45 beats per minute. The QRS complexes of normal form with: 
axis deviation. T in leads I and III gave positive values, while T in 
lead IV gave negative ones. Indications of depressed S—T segme: 
in leads IT and III. 

Repeated electrocardiographic examinations after 14 days and 
months offered no change in complete heart block (see Fig. 46). G 
eral condition of the patient was still very good, without any s: 
of heart decompensation. 


Case no. 126 comprises a girl of 1 year and 10 months. At a he 
examination, bradycardia was found at 60 beats per minute. A draw 
out, rough systolic murmur over the whole heart was perceived with t 
point of maximal audibility in the second intercostal space to t 
left of sternum. 
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Time scale div. 1/20 sec. 


Time scale div. 1/s0 sec. 
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PCG lead T+P 


300—1000 


Fig. 47. Electrocardiogram (ECG) and phonocardiogram (PCG) in 
case 126, a girl of 1 year and 10 months. 

Congenital complete auriculoventricular block. 

23.10. 1937: Ventricular frequency about 50 beats per minute. The P waves 
show sinus arrhythmia varying between 100—110 beats per minute. 

19.2. 1940: Auricular and ventricular frequency unchanged. Phonocardio- 
gram under 100 cycles per second showed distinct auricular sounds (1V) 0.09 
second after the beginning of the P waves. 


The electrocardiogram revealed complete auriculoventricular block. 
Auricular rate was about 120 beats per minute. Ventricular rate about 
50) beats per minute. The QRS complexes were of normal form and 
indicated only slight left axis deviation. There were no remarks to 
be made about T and S—T (see Fig. 47). 

Repeated examinations occurred 21/, years later. General condition 
was found to be very good, the patient had developed normally since 
the first examination. The physical heart examination and the electro- 
cardiogram divulged unchanged results. At this examination a phono- 
cardiogram was recorded. Fig. 47 shows the appearance of the auric- 
ular sounds after the P waves in the electrocardiogram. 
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Fig. 48. Electrocardiogram in case 127, a newborn boy. 


Congenital complete auriculoventricular block. 
(Registration performed a few hours after birth). 


14. 10. 1939: Auricular frequency 100 beats per minute. Ventricular f 
quency about 45 beats per minute. 

18. 3.1940: Unchanged complete block. Auricular frequency 65—75 bea's 
per minute. Ventricular frequency 45 beats per minute. 


Case no. 127 comprises a newborn boy. The diagnosis was stat 
by Dr. L. Westrine, an obstetrician at Sédra Barnbérdshuset (} 
ternity Hospital), Stockholm. Even before birth remarkably s! 


foetal sounds, with a frequency of only 48 beats per minute, were 


perceived in auscultation. The child was fully developed at bi 
and weighed 4,000 grams. At a physical examination of the hea 
a few hours after birth, a faint systolic murmur was perceived at | 
left border of sternum in the third intercostal space. An electrocar 
gram (Fig. 48) from the same occasion showed complete congeni 
heart block with ventricular rate of 45 beats per minute. The Q 
complexes were normal. Somewhat elevated S—T segments in k 
III. Repeated inquiries at the age of 14 days, then at 2 months a: 
again, at 4 months proved that the patient was developing norma 
with a very good general condition and no signs of heart deco 
pensation. Physical heart examination indicated that the syst: 
murmur had gradually increased in strength. The electrocardiogr: 
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¢ ive, as before, complete heart block, with somewhat slower auricular 
te, and, on the whole, unchanged ventricular rate (see Fig. 48). 


It will be seen that the three cases of complete congenital 

art block, described above, are all mild, to judge from the 

mparatively short time of observation. All three have de- 
v:loped normally with regard to their ages. As to the literature, 
tie prognosis in complete heart block varies and is dependent 
oa the disease which underlies the arrhythmia. Furthermore, 
tie three cases have in common marked systolic murmurs 
pereeived in auscultation to the left of the sternal border. It is 
probable that defective conductivity was occasioned by septal 
defects. The latter of the three cases was diagnosed in utero 
on account of bradycardia (cp. WALLGREN and WINBLAD, 1937). 

In the cases where special diagnosis in vivo has been possible 
there are to be found, in addition to the congenital arrhythmias, 
ten cases of patent ductus Botalli, two cases of situs inversus and 
one case of coarctation of the aorta. 

Concerning the ten cases of patent ductus Botalli (diagnosis 
stated by means of the continuous murmur) the following will 
be noted. 

Five cases showed normal electrocardiograms. Two cases dis- 
close only slight differences with depressed S—-T segments in 
leads II and III. The rest, three cases (nris. 105, 113 and 131), 
had pathologically altered electrocardiograms. Nris. 105 and 131 
showed right axis deviation, no. 105 borders on the normal range 
of variation, calculated according to 3 o. Case 131, comprising a 
girl of 15 years, shows the electrical axis at 115°. Range of varia- 
tion in the 13-years-group of normal cases, calculated according 
to 3 o, extends to 113.5°. From this will be seen that the above- 
mentioned value is to be regarded as definitely pathological. 

Finally, case 113 (Fig. 42) is characterized by long conduction 
time of 0.24 second, but for the rest the electrocardiogram is 
recorded as normal in this case. 

Thus, the electrocardiogram in patent ductus Botalli gives 
evidence of but slight variations on the whole. Auricular and 
ventricular complexes are, without exception, normal which was 
to be expected as it concerns an extracardiac anomaly. The state- 
ment made by R6sLER and Kiss (1931), regarding enlarged R 
waves in these cases, has not been verified. 
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In two cases right axis deviation was found. In three case 


more or less pronounced signs of secondary myocardial damag 
were noticed, two cases of which consist of variations of § 
and one case of prolonged conduction time. 

Cases 123 and 124 comprise a brother of 12 and a sister of 1 


both with sus inversus totalis (cp. MANson, 1935). Both thes 


cases give evidence of situs inversus with typical electrocardi: 
grams in lead I forming a mirror image of the normal. 

Case 109 presents coarctation of the aorta in a boy of 6*/, yea: 
of age, the disease having been discovered at the age of 1 yea 
The diagnosis has been based on the physical heart examinatior 
measurements of blood-pressure in the upper and lower half : 
the body and radiographic examination, (see page 70). The ele: 
trocardiogram which was repeated after 18 months is in this cas 
on the whole, normal. Left axis deviation might have been e 
pected. However, RésLter and Kiss (1931) have published 
similar case with normal electrocardiogram. They account f 
the non-appearance of left axis deviation by stating that tl 
collateral circulation has not existed long enough to give ri 
to any distinct hypertrophy of the left ventricle. 


The post-mortem cases. 


It has been mentioned repeatedly above, that, with certa 
exceptions, it has been impossible to produce special diagnos 
of congenital defects in vivo. With a view to investigating t] 
possibilities of differential diagnosis afforded by electrocardi 
gram the 25 post-mortem cases will be examined with particule 
regard to diagnostic opportunities. 

Table 14 (page 66) presents pathological-anatomical diagnos: 
of the 15 cases with marked cyanosis and the 10 cases withor 
marked cyanosis which have been subjected to post-mortem. 

The diagnosis have been arranged in accordance with ABBOT! 
(1937) system. It will be seen that 2 cases (nris. 48 and 61) b 
long to ABBort’s Group I, 9 cases (nris. 1, 4, 19, 26, 45, 46, 5 
55 and 76) to ABBort’s Group II, and 14 cases (nris. 5, 6, 9, 1! 
11, 14, 17, 18, 31, 36, 43, 51, 73 and 134) to ABBort’s Group II 

In accordance with Leecu (1935) it may be stated that th 
conformity is not complete between the clinical diagnosis « 
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p onounced cyanosis (= Group A) and Assort’s Group III 
(== cyanotic group) as based on post-mortem findings. It is 
trie that the 2 cases belonging to ABBott’s Group I are without 
p: nounced cyanosis. But among the 9 cases belonging to AB- 
p TT's Group II (‘‘cyanose tardive’) four of them show pro- 
ncunced cyanosis, five are without pronounced cyanosis. It is 
pcssible, of course, that in the four cases with pronounced cya- 
ncsis it has chiefly been a question of terminal cyanosis. The 
re naining 14 cases belonging to ABBott’s Group III show greater 
correspondence. 11 of these cases belong to the group with pro- 
nounced cyanosis, 3 cases only to Group B. These 3 cases are 
all below 2 years of age before which age cyanosis has in certain 
vases not developed into permanency (ABBoTT 1937). 

Regarding the electrocardiograms at the different pathological- 
anatomical diagnoses the following should be emphasized. 


Of the 5 cases with ventricular septal defect (3 of which being 
combined with patent ductus arteriosus and 1 with patent foramen 
ovale) 1 case (no. 55) shows enlarged P in lead II. 2 cases, nris. 55 
(see Fig. 40) and 76 (see Fig. 37), disclose atypical forms of 
diphasic QRS complexes in at least two leads. 1 case (no. 26) reveals 
depression of S—T segments in lead II. In 3 cases (nris. 26, 45 and 
55) the electrical axis is directed far to the right and in 1 case (no. 76) 
there is pronounced left axis deviation (see Fig. 37). Finally, case 
no. 4 shows normal electrocardiogram for its age. The post-mortems 
conform with electrocardiographic findings with regard to four of the 
cases (nris. 4, 26, 45 and 55). While case no. 76 disclosed left axis de- 
viation in the electrocardiogram, it revealed in post-mortem a con- 
siderable deviation of the right ventricular wall, being about five 
times as big as the left one. 

Regarding the 5 cases (nris. 5, 10, 31, 36 and 73) of pulmonary ste- 
nosis (combined with other malformations, see Table 14), the following 
observations should be noted: 2 cases (nris. 5 and 10) showed enlarged 
P waves, 1 case (no. 73) had no axis deviation. The pulmonary 
orifice was, in the last case, only moderately stenosed which may, most 
likely, explain both the absence of pronounced cyanosis in this case 
and the non-appearance of right axis deviation. The four other cases 
showed right axis deviation. Two of these cases (nris. 31 and 36) are 
above infancy but, nevertheless, disclose pronounced right axis de- 
viations, 140° and 170°, respectively. The results of post-mortems 
display in these cases fair conformity with the electrocardiographic 
findings, all cases, except for no. 73, being distinguished by pronounced 
hypertrophy of the right ventricle. 

Among the post-mortem cases there are 6 (nris. 11, 17, 18, 43, 51 
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and 134) with transposition of the great vessels (combined with oth:r 
malformations, see table 14). 

4 cases (nris. 11, 17, 18 and 134) showed enlarged P waves. 1 ca 
(no. 51) had enlarged Q in lead III (1.8 millivolts) and enlarged R 
lead III (2.9 millivolts). 3 cases (nris. 11, 17 and 51) had dipha: 
QRS complexes in at least two leads. 2 cases (nris. 43 and 51) show 
changes in the S—T segment. 1 case (no. 51) showed no axis dev 
tion. In 1 case (no. 17, Fig. 39) the direction of the electrical axis y 
— 125°. The remaining 4 showed right axis deviation which, ow 
to the tender age of the cases (no. 17 died at the age of 9 mont 
the others before the age of 3 months), should not justify conclusi 

At post-mortem of these 6 cases no. 18 showed dilatation but 
hypertrophy of the ventricles. 3 cases (nris. 17, 43 and 134) show 
hypertrophy of right as well as left ventricle and the remaining 2 ca 
(nris. 11 and 51) hypertrophy of the right ventricle. Thus, it is « 
vious that there is no conformity between the post-mortem findi: 
and the electrocardiographic investigations within this group. 

The other post-mortem cases consist of less common malformatio 

In case | hernial diaphragm was found with a large part of the int 
tines in the left chest cavity. This caused greatly marked dextro-posit 
of the heart. In addition a distinct auricular enlargement occurred 
this case, particularly with regard to the right auricle. The elect 
cardiogram showed, accordingly, considerably enlarged P waves ( 
millivolt in lead II, see Fig. 49). The QRS complex was atypical! 
lead II and diphasic in lead III. The direction of the electrical « 
was — 130°, indicating defective intraventricular conductivity, caus 
possibly, by the septal defect. 

3 cases (nris. 6, 9 and 14) had persistent truncus arteriosus, 
with ventricular septal defects. In cases 6 and 9 these are so | 
nounced as to have caused their being classified as cor trilocul! 
hiatriatum. In case 14 total pulmonary atresia occurred, the lu 
consequently, being provided for through the intercostal arteries 
similar case was published by Hitse, 1918). Case 6 showed enlar 
P If and P III. Cases 9 and 14 had atypical QRS complexes. ( 
14 showed enlarged Q III, case 6 no axis deviation (100°). 
remaining two had the electrical axis far to the right. 

Case 19, which at post-mortem disclosed cardiac hypertrophy a 
anomaly of the aortic valves with aneurysm in septum membra 
ceum, showed on the whole normal electrocardiogram. 

Case 45, at post-mortem, showed cardiac hypertrophy and pat: 
ductus Botalli. The electrocardiogram showed changes in the S 
segment and electrical axis at — 110°. 

Case 61, anomaly of the tricuspid valve and hypertrophy of 
right ventricle, showed atypical forms of QRS. 

Case 48, consisting of congenital aortic stenosis, showed atyp! 
QRS complexes and changes of S—T segment in leads I and II int 
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Fig. 49. Electrocardiogram in case 1, a girl of 2 days. 


(Post-mortem: Dextroposition + hypertrophy of the right ventricle and 
auricle + ventricular septal defect + patent ductus Botalli.) 


Sinus rhythm of 160 beats per minute. Atypically formed QRS with W 
form in lead If. The amplitude of P in lead II equals 0.50 millivolt. Angle 
of electrical axis — 130°. 


electrocardiogram. At post-mortem the left ventricle was considerably 
more hypertrophied than the right one. The electrocardiogram, how- 
ever, displayed no axis deviation (100°). 

Finally, case 54, consisting of subaortic stenosis and ventricular 
septal defect, had large Q III and diphasic QRS in all leads. Post- 
mortem disclosed marked hypertrophy of left ventricle. However, 
the electrocardiogram did not conform in this respect, the direction 
of the electrical axis being normal (100°). 


It will be seen from this report that the post-mortem cases 
comprise a very heterogeneous collection of different cardiac 
malformations. Only exceptionally, as, for i., in cases 26 and 48, 
are isolated malformations to be found. Also such cases as have 
been classified in groups, e. g., the septal defects, the pulmonary 
stenoses and transpositions, show, on the whole, at post-mortem 
individually distinctive pathological-anatomical pictures. 

There is, thus, nothing surprising in the fact that the electro- 
cardiograms, similarly, disclose an irregular appearance. All the 
electrocardiograms, excepting nris. 4 and 19, are pathologically 
changed to a smaller or greater degree. Conformity with post- 
mortem findings consist of increased P waves with auricular 
enlargement and pronounced right axis deviation in cases of 
pulmonary stenosis. However, right axis deviation is so frequent, 
even in other types of congenital defects, as not to justify special 
diagnosis. Generally speaking, special diagnosis cannot in the in- 
dividual case be based on the electrocardiogram. 
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Furthermore, it is of interest to note, as stated earlier by 
among others, SEHAM in 1924, that conformity does not invariably 
exist between the electrocardiogram and the pathological-anato 
mical inquiry. This applies particularly to the direction of th 
electrical axis. In many cases pronounced deviations occur iy 
the electrocardiogram without relation to any ventricular hyper 
trophies. On the other hand, there are, not rarely, pronounce: 
hypertrophies to be found in one ventricle or the other withou 
displaying any corresponding deviation in the electrocardiogram 
This suggests that defective conductivity in many cases of con 
genital heart defects is at hand. 


Repeated electrocardiographic examination. 


Most of the children have been investigated by means of r 
peated electrocardiograms. Thus, 85 children, = 63 per cen 
have been examined several times. Throughout, the electroca: 
diograms of these repeatedly examined children show but slig! 
differences from one occasion to the other. One might even vei 
ture to contend that this conformity between the results of th 
different investigations, characteristic of the electrocardiogra) 
of congenital heart disease, possesses a certain value from t! 
point of view of differential diagnosis as against acquired hea: 
diseases. The biggest differences occur, for natural reason 
during infancy since the electrocardiogram during that peri 
is subject to considerable changes normally. No. 19 (Figure 5( 
may be taken as an instance. The patient, a Mongolian idiot 
died a little over 1 year of age and the post-mortem reveal 
malformation of the aortic valves and the endocardium. T! 
electrocardiogram showed at 6 months of age diphasic QR 
complexes with large S I and deep Q in leads II and III. R 
peated electrocardiograms, at the age of 13 months, showed th: 
the diphasic QRS complexes had disappeared and that the ele: 
trocardiogram now divulged but immaterial changes. 

Case 62 presents another instance. The first electrocardiogra1 
at 2 months of age, showed diphasic QRS complexes in leads 


' Four of the post-mortem cases (nris. 9, 43, 48 and 51) have been publish: 
earlier (MANNHEIMER and NORDENFELT 1938). 
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Time scale div. 1/20 sec. 


1937 1/2 1938 


Fig. 50. Electrocardiogram in case 19, a boy of 5 months. 


(Post-mortem: Hypertrophy of heart + anomaly of the aortic valves + aneu- 
rysm in the membranous part of septum). 


3.7. 1937: Sinus rhythm about 135 beats per minute. Deep S I and Q III. 
Diphasic form of QRS in leads I and III. Elevated S—T segments with co- 
ronary form and negative T waves in lead III. 

21. 2.1938: QRS complexes reveal normal form. Q—T equals 0.30 second. 
Q—Q equals 0.50 second. T in lead IIL negative. 


and Ili. At repeated examination, at 11 months of age, the 
QRS complexes were no longer diphasic and the electrocardio- 
gram was no longer pathological (see Fig. 51). 

On the other hand, the changes typical of congenital heart 
defects in the first infancy have occasionally not developed. Thus, 
case no. 20 shows that the first electrocardiogram, at 16 days 
of age, was not definitely pathological. Repeated electrocardio- 
graphic examinations at 5 and 14 months of age revealed, how- 
ever, a progressive right axis deviation, which makes it likely 
that the electrocardiogram was, in fact, pathological (Fig. 52). 

In this connection the following case should be of a differential- 
diagnostic interest. It concerns a girl of 1 month of age who 
died, the post-mortem disclosing a diffuse peritonitis, in all 
likelihood pneumococcperitonitis. Physical heart examination 
disclosed a faint systolic murmur. The electrocardiogram (Fig. 
53) showed for her age rather smaller right axis deviation than 


normally (95°). Deep S I and Q III gave to the QRS complexes 
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Time scale div. 4/20 sec. Time scale div. 4/s0 see. 


2941 1937 
Lead I 


Fig. 51. Electrocardiogram in case 62, a boy of 2 months. 
29.11.1937: Sinus rhythm of 150 beats per minute. Deep S I and Q | 
with diphasic QRS complexes in leads I and III 
14. 9.1938: Sinus rhythm of 120 beats per minute. R II equals 2.2 mil 
volts. Normal QRS complexes. 


Time scale div. sec. 
22/19 1938 7/2-1940 


Fig. 52. Electrocardiogram in case 20, a boy of 16 days. 
22.12. 1938: Sinus rhythm of 150 beats per minute. Normal electrocardi 


gram. Angle of electrical axis 105°. 
. 2.1940: Sinus rhythm about 150 beats per minute. Angle of electri: 


axis 115°. 


a diphasic structure in leads I and III. The difference, how 
ever, between this electrocardiogram and the atypical QR 
complexes which have earlier been reported on is, first, the no! 
mal appearance of lead II and, secondly, the absence of notch: 
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Time scale div. 1/50 sec. 


Fig. 53. Electrocardiogram in a girl of 2 months with acute peritonitis 
(normal heart). 
a = simultaneous registration. b = separate registration of leads I, II and III. 


Sinus rhythm of 165 beats per minute. Deep SI and QIII, diphasic QRS 
in leads I and ILI. 


in all leads. Post-mortem of the heart disclosed patent foramen 
ovale and no signs of congenital heart disease. 

It is evident from this that the electrocardiogram in infancy 
must be studied with particular care and only in cases when 
definite electrocardiographic signs of congenital heart defect occur 
can a diagnosis be based on them. In other cases it should wait 
till past infancy. 


Summary. 


The electrocardiographic investigations of congenital heart 
disease have been performed on 135 individuals between 0 years 


of age and 17. 
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In Group A, embracing 43 cases of congenital heart defec 
with pronounced cyanosis (the cases of morbus ceruleus) t] 
electrocardiogram is almost invariably pathological. Only 
vases, = 4.6 + 3.2 per cent, show but insignificant changes. 

Within this group the following changes are most frequen 
Heart rapidity is considerably higher than normally. In con 
mon with earlier investigations it has been proved that the 
wave has a larger amplitude than normally. Close on half 
the morbus ceruleus cases (46.5 + 7.6 per cent) have P wav: 
amounting to, or exceeding, 0.30 millivolt, i. e. a value outsi 
normal range of variation. 

The QRS complexes within Group A are often atypical. Lar 
Q waves occur in 11.6 + 4.9 per cent, enlarged R waves, on t 
other hand, only in 7.0 + 3.9 per cent. The S waves are larg 
than normally in leads I and II which, in all probability, is d 
to an often pronounced right axis deviation in these cases. 

Among the morbus ceruleus cases changed S—T segmen 
are frequently found. Depression of S—T segment occurs 
32.6 + 7.2 per cent, elevation in 18.6 + 5.9 per cent. Prolong: 
conduction time is found but exceptionally. Systolic durativ 
shows normal values. 

In accordance with earlier findings right axis deviation, oft: 
pronounced, is one of the most important electrocardiograplh 
characteristics in morbus ceruleus. In a good half of the cas 
(53.5 + 7.6 per cent) right axis deviation has been regard: 
as definitely pathological. This value is, however, smaller th: 
is usually stated. The explanation is, apparently, that norm 
range of variation, disclosing a certain tendency to the right 
childhood, has not been sufficiently taken into considerati 
earlier. In some cases with pronounced cyanosis, on the otlhy 
hand, left axis deviation occurs, as mentioned earlier by LEE« 
(1935), among others. 

In 6 cases belonging to this group, and in 2 cases belongii 
to Group B, the angle of the electrical axis lies between — % 
and 180°. In accordance with Comeau and WuiteE (1939) d 
fective intraventricular conductivity is supposed to be at hai 
in these cases. 

Thus, the most important changes in morbus ceruleus are enlary 
P waves, pronounced right axis deviation and changed QRS con 
plexes, (Figs. 33, 34, 39, 41, 43, 44 and 49, p. 213 ete..). 
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In Group B, consisting of 92 cases without pronounced cyanosis, 
« 1 inquiry has given the following results. 20 cases, = 21.7 + 4.3 
j 2x cent, show normal electrocardiograms, 48 cases, = 52.2 + 5.2 
| >t cent, show changes such as to justify the classification of the 
« ectrocardiograms as pathological. The remainder, 24 cases, = 

26.1 + 4.6 per cent, have shown probable pathological electro- 

rdiograms. 

The pathological characteristics are as follows: Pulse frequency 
i, also within this group, higher than normally. Enlarged P 
waves are found only in 10.0 + 3.1 per cent. The QRS complex 
is often the centre of characteristic changes with atypically 
sliaped, diphasic QRS complexes as its most prominent mark. 
Enlarged Q waves in lead III occur in 7.6 + 2.8 per cent. The 
R waves display ‘high voltage” in 12.0 + 3.4 per cent. Also 
occasional cases with R waves showing “low voltage” have been 
noticed in this group. The §8 waves are in all leads larger than 
normally. 

It is worth noting, that, in common with the large R waves, 
the atypical, diphasic QRS complexes occur, just as often, it 
would seem, in cases without pronounced cyanosis, a fact of 
practical importance since, for natural reasons, they are less 
easy to diagnose than the morbus ceruleus cases. 

Depression of S—T occurs in Group B in 17.4 + 3.9 per cent, 
elevation equally often. Conduction time is but exceptionally 
prolonged. Systolic duration is, as in Group A, normal. 

Within Group B normal direction of the electrical axis pre- 
vails in a good two thirds of the cases. Right axis deviation, 
apart from 2 cases of situs inversus in which it occurs owing to 
change of position of the heart, is to be found approximately 
as often in this group as left axis deviation, i. e. in over 10 per 
cent, which accords with the result of Lerecu’s (1935). 

Group B, shows, generally speaking, the same changes as the 
other cases without pronounced cyanosis. However, diphasic 
QRS complexes are not so frequent. 

The electrocardiogram in congenital heart disease without pro- 
nounced cyanosis is, thus, not rarely, perfectly normal. Atypical, 
diphasic QRS complexes are the most important pathological char- 
acteristic. In addition, enlarged R waves and axis deviation to the 
right, as well as to the left, are noticed in certain cases, (Figs. 35 

38, 40 and 42, p. 218 etc.,). 
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Four cases of congenital arrhythmias, comprising 1 case « 
auricular flutter and 3 cases of complete heart block, have forme: 
the subject of a report, (Figs. 45—48, p. 234 ete..,). 

In 10 cases of patent ductus Botalli the electrocardiograi 
shows, on the whole, comparatively insignificant changes. In 
cases right axis deviation and in 3 cases more or less pronounce 
signs of secondary myocardial damage, were noted, (Fig. 4: 


p- 227). 

Two cases of situs inversus in a brother and a sister with electr 
vardiograms typical of this anomaly have been described. 

In one case of coarctation of the aorta normal electrocardix 
gram has been recorded. 

The electrocardiograms relating to the 25 post-mortem case 
have been examined with a view to the possibility of speci: 
diagnosis. Almost all the post-mortem cases display combin: 
tions of malformations and most cases divulge, at post-morten 
individually distinctive pathological-anatomical pictures 
Table 14, page 66). The electrocardiograms are also very variab 
in these cases. With two exceptions, all electrocardiogran 
are pathological with changes typical of the collective diagnosi . 
congenital heart disease, but special diagnosis cannot, in the i 
dividual case, be based on the electrocardiogram. It is, mor - 
over, of interest that, as stated by SeHam (1924), among other 
conformity is not always to be found between the electrocardi: - 
gram and the result of the pathological-anatomical investigati 
of a case. 

The majority of cases of congenital heart disease have form« 
the subject of repeated electrocardiographic investigations. Gene 
ally speaking they show fair agreement, a fact of certain di 
ferential-diagnostic value as against the acquired heart defec 
the electrocardiograms of which are often changed in the cour 
of the disease. During infancy the electrocardiograms, howev« 
show certain changes at re-examinations because of which the 
should, at that period, be judged with particular care, (Figs. ! 
-——53, p. 245 ete.,). 


£ comparison between auscultatory and phono- 
‘ardiographic diagnosis in cases of 
congenital heart disease. 


In estimating the diagnostic value of phonocardiography certain 
difficult points arise. Table 64 represents an attempt at comparing 
the result of auscultation findings with those of phonocardio- 
graphic registration. 

The auscultatory diagnoses have been based to the largest 
possible extent on examinations performed by other investigators 
but, naturally, the author has had an opportunity of inquiring 
into all the cases personally. For the purpose of this comparison 
it has been considered essential that the auscultatory examina- 
tion should have taken place before the phonocardiographic one 
and preferably by an investigator other than the author. Thus, 
the comparison rests in 69 cases on examinations by others, and 
in 21 cases on examinations made by the author himself. 

Available records of heart examinations do not seldom give 
rather vague impressions of the state of the heart. Descriptions 
such as “rather faint systolic murmur” or “somewhat accentuated 
second sound” ete., hardly convey a clear conception of the 
investigator’s opinion whether the auscultation findings signify 
a pathological state or not. 

As a rule, however, the systolic murmur, the most important 
auscultatory finding in these cases, is readily perceived. Expres- 
sions such as “very strong”, “rumbling”, “hissing” or “intense” 
murmurs are frequent in which cases, being the great majority, 
no doubt can be entertained as to the fact that the investigator 
has considered the physical examination of the heart distinctly 
pathological. 

With regard to the result of the phonocardiographic registration 
the lines to follow are more obvious. The figures noted indicate 
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Table 64. A comparison between diagnosis by auscultation and ly 
phonocardiography in cases of congenital heart disease. 


number of positive cases. The total number is 90 cases. p + «(p) 
cent of the total + standard error of the percentage. 


Diagnosis by Number of case 
phonocardio- common for 
graphy both method 


Diagnosis by 
auscultation 


n| pte(p) no} p+e(p) p+e(p 


Accentuated first sound . . 1 : 25.6 + 
Accentuated second sound . 32 | 33.6 + 5.0 25.6 + 
Enlarged third sound 444+ 
gallop 
Enlarged auricular (rhythm 

sound 


No murmor or slight systolic 


Pathological systolic murmur 81' 90.0 + 3.2 
Continuous murmur. ...! lL 


Systolic and diastolic murmur 2 2.2 + 1.6 


the number of cases falling outside the normal range of variati 
valculated on 3 o. The majority of cases have disclosed patholo 
ical sound phenomena within several frequency ranges but oc« 


sionally only within one single frequency range. 

An accentuated first sound has only occurred in one case in au 
cultation. The case (no. 120), a girl with a double murmur. h 
been accounted for on page 207. In this particular case the phon 
cardiographic registration revealed a first sound falling outsi 
the normal range of variation in the frequency ranges of 250 
500 and 500—1,000 cycles per second. But, in addition, there a 
twenty-two cases showing enlarged first sound amplitudes with 
different frequency ranges. Most of these amplitudes (fourte: 
in all) concern the two lowest frequency ranges within whi 
the sensitivity of the ear is particularly low. This has possil 
been one of the reasons for the inability to diagnose the a 
centuated first sound by auscultation. Moreover, auscultation 
probably complicated by the appearance of the systolic murmi 

1 This group comprises 9 cases with continuous murmur. They have bhi 
diagnosed in auscultation as systolic. Thus, it is correct in stating that th 


are pathological sound phenomena, but auscultation has not established th: 
as continuous. 
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An accentuated second sound has been recorded in thirty-two 
ses by auscultation and in twenty-three cases by phonocardio- 
iphy. Only eleven of these cases are common for both groups. 
ere is reason to pay more attention to the phonocardiographic 
ults concluding that in twenty-one cases the second sound has 

n termed accentuated notwithstanding that it, in fact, falls 

thin normal limits. Manifestly it is sometimes difficult to estab- 
li: 1 an accentuated second sound over the pulmonary orifice in 
cl..ldren because of the fact that the second sound is physiologic- 
al:y more audible over the pulmonary orifice than over aorta. 
One may venture to state that phonocardiography affords safer 
opportunities of objective judgement. 

Gallop rhythm has not occurred in auscultation in any case of 
congenital heart defect. It should be kept in mind (see page 20), 
that the gallop rhythms may be divided into third sound gallop 
and auricular sound gallop (and, in addition, in summation gallop 
which is a fusion of the two others). According to an earlier 
conception gallop rhythm has been, exclusively, an auscultatory 
phenomenon, since third sounds and auricular sounds normally 
appear in a great percentage of normal cases and no possibility 
has offered itself for distinguishing phonocardiographically be- 
tween normal and pathological gallop rhythms. By deciding that 
the amplitude of a third sound or an auricular sound falls out- 
side normal range of variation a phonocardiographic expression 
of gallop rhythm is obtained. This should be of more signif- 
icance with regard to acquired heart effects than congenital 
ones since, as is known, the gallop rhythms in the former group 
are much more common. Still, in the present work four 
cases have been established with enlarged third sound ampli- 
tudes and seven with auricular sounds the amplitudes of which 
extend outside normal limits. One of these cases (no. 76) has been 
described above, page 188. 

The following remarks apply to the murmurs. On the whole 
the conformity between auscultation and phonocardiographic 
observations is much more marked here. 

The pathological systolic murmur has been subjected to auscul- 
tation in eighty-one cases (90.0 per cent). In two cases an addi- 
tional diastolic murmur has been noticed and in one case a con- 
tinuous murmur has been diagnosed in auscultation. In other 
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cases (eight cases = 8.9 per cent) either no murmur has be 
audible or the murmur has been too faint to justify the term 


pathological. 

Phonocardiographically the systolic murmur occurs in sevent 
cases (77.8 per cent) within the frequency range of 250—5 
cycles per second. Since no vibrations occur normally with 


this frequency range during systole the amplitudes should in 

cirumstances be expressive of pathological conditions. In ad 
tion, there are four cases (4.4 per cent) the amplitudes of whi 
fall outside normal limits in one or more of the other frequen 
ranges. Further, there are ten cases (11.1 per cent) of continuo 
murmur with pathologically enlarged amplitude which have be 
diagnosed phonocardiographically, only one of these cases givi 
positive results in auscultation. As in auscultation two cases a 
noted with systolic as well as diastolic murmurs. The remaini 
six cases (6.7 per cent) show either no murmur or murmur wi 
an amplitude falling within normal limits. These six cases ha 
been accounted for earlier on page 198. 

It will be seen from Table 64 that seventy-one cases (78.9 | 
cent) have systolic murmurs with auscultatory as well as phon 
cardiographic diagnosis. Nine of the ten remaining cases whi 
show auscultatory diagnosis with systolic murmur belong to t 
group of continuous murmurs. According to the records one ¢: 
(no. 66) had a marked systolic murmur which, at a later da 
when a phonocardiogram was taken, had disappeared. This ce: 
has been described on page 198. As regards the three cases whi 
are to be found in the phonocardiographic but not in the ai 
cultatory group, all have, according to the records, faint syst: 
murmurs which, however, in phonocardiographic registrativ 
disclose amplitudes with pathological values. Case no. 7 is a t} 
ical morbus ceruleus case with murmur registered only in t 
frequency range of 50—175 cycles per second with an amplitt 
of 6 millivolts, being, thus. outside normal range of variati 
calculated on 3 o. Cases nris. 16 and 55 have been registered 
far up as 500 cycles per second. However, the amplitudes wit 
the frequency ranges of 50—175 and 100—250 cycles per sec« 
fall within the normal range of variation and it is only becat 
of the high frequency of the murmurs that there is justificat 
for the use of the term pathological in both these cases. 
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Thus, altogether eighty-four cases of murmurs (93.3 per cent) 
| ve been phonocardiographically diagnosed as against eighty- 
t o cases (91.1 per cent) of auscultatory diagnosis. 

Jummarizing, it may, therefore, be stated that, with regard to 
t » fore-mentioned cases of congenital heart defects, phonocardio- 
g iphic examination has produced more reliable results in some 
c: ses and a more objective basis for judging the sound phenomena. 
Further, it is without doubt of importance that it has been possible 
ti determine more accurately whether a first or second sound 
is accentuated or not. Also, through the phonocardiographic 
method it can be stated whether occurring third sounds or auri- 
cular sounds possess pathologically enlarged amplitudes, i. e. 
whether gallop rhythm in a phonocardiographic sense is present. 
The systolic murmur has been diagnosed as pathological in aus- 
cultation in all cases but eight. By means of phonocardiography, 
it has also been established as pathological, falling outside normal 
range of variation in all cases but six. As in earlier investigations 
it is possible by this method to define where a murmur occurs 
within a particular pulse period, i. e. to distinguish between 
systolic, diastolic and continuous murmurs. In this way the de- 
termination, in the present investigation, of the ten cases with 
continuous murmur has made possible the special diagnosis of 
patent ductus arteriosus. 

The cases of congenital heart disease which form the basis 
of the present work have been diagnosed as significant even 
without phonocardiographic examination. In testing a new 
method the right approach should be first to apply it to normal 
as well as to pathological cases with a definite diagnosis. Only 
after such a test can the question of the value of the method in 
cases with uncertain diagnosis be decided. Future experiences 
will show the merits of the method with regard to suspected 
cases of congenital heart defects and in cases of acquired heart 
diseases. To prevent misunderstandings it may be emphasized 
that it has not been in the mind of the author to suggest that 


phonocardiography should in any case be used exclusively. 
The result of phonocardiographic determinations should, as a 
matter of course, always be considered in conjunction with other 
findings of a clinical nature. 
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Results of the investigations. 


From an account given of investigations previously perform: 
it will be seen that the phonocardiographic methods hither 
employed suffer from imperfections which have limited t! » 
opportunities of making comparisons. The methods have, f 
this reason, never been widely adopted. A prerequisite for a gener 
use would be methods that were not only rapid but also capab 
of reproducing the sound phenomena as faithfully as possible a: 
of registering them in such a manner as to offer good chances 
minute analysis. It has earlier been shown that the sound pheno 
ena of the heart are to be found low down in the tonal sca! . 
This applies particularly to the third sound and the auricul 
sounds which are only with difficulty perceptible to the ea. 
In contrast, the murmurs, from a physical point of view ve 
much fainter, lie somewhat higher up in the tonal scale a1 
are, consequently, more audible. 

The author has attempted to find a phonocardiographic meth: 
of practical use. By means of this method 135 cases 
healthy children and an equal number of children with co 
genital heart defects, viz. 135, have been examined. In the latt 
group 43 cases showed marked cyanosis. The diagnosis has be: 
based on clinical symptoms, including, in the majority of cas: 
X-ray examination. 25 cases have been subjected to post-morte: 
The results have been statistically analyzed, partly with a viv 
to comparing average differences between normal cases at 
congenital heart defects and partly for the purpose of inquiri 
into what extent individual cases of heart defects fall outsi 
the normal range of variation in various respects. 


The method in use marks an improvement in the sense th 
the sound phenomena have been calibrated by means of soun 
of known pitch and amplitude. By distinguishing six differ 
frequency ranges (up to 1,000 cycles per second) and, furth 
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b: simultaneous registration of the sound phenomena within the 
di ‘erent frequency ranges a close analysis of the sound phenomena 
ar | a discrimination between “fundamental tones” and “over- 
to es” has been feasible. In addition, this procedure possessees 
th advantage of eliminating disturbances fairly well. The posi- 
ti 1 of the different frequency ranges in the tonal scale will be 
se. from Fig. 6, page 76. 

n order to render results obtained by registration with different 
mi‘rophones commensurable an attempt has been made _ to 
calibrate the microphone before use. Thus, by means of a calib- 
rated microphone it has been possible to convert the amplitude 
of che sound phenomena, previously measured in millivolts from 
the microphone, into units of pressure (dynes/cm?). Furthermore, 
through calibration the microphone can be checked, for instance, 
in regard to any changes due to use, time and temperature. 

By this method the sound phenomena of the heart can be regis- 
tered in an objective and comprehensive way. It also has the 
advantage that the state of a particular patient from time to 
time can be compared with more exactitude than before. By 
the addition of a loud speaker the method can be used for demon- 
stration purposes. 

In conformity with earlier procedures electrocardiograms have 
been simultaneously recorded in order to ensure a more thorough- 
going analysis. 


135 children with normal hearts aged 0—-14 years have been 
examined phonocardiographically, particulars of means and range 
of variation with regard to different sound phenomena having 
been obtained, i. e. covering amplitude, duration and number of 
vibrations within the different frequency ranges. The values 
have been graphically presented in Fig. 17, page 146. 

In auscultation the second sound is found to have a lighter 
tone colour. The explanation, it appears, is that this sound poss- 
esses “overtones” of a greater amplitude and higher up in the 
frequency ranges than the first sound. “The fundamental tones”’, 
however, do not disclose significant differences in comparison with 
the first sound. The almost complete absence of “overtones” 
accounts for the fact that neither the third sound nor the auricular 
sound can be perceived in auscultation. 


17—403358 


} 
f 
r 
r 


258 


Further, it has been possible to verify Mc. KeEx’s stateme 
that systolic murmurs occur in the great majority of norm | 
vases. (See Figures 11—16, page 110.) However, they are audil 
in less than a third of the cases. The very fact of the normali 
of the systolic murmur throws to some extent a new light on t 
question of the accidental murmurs. The majority of the ac 
dental murmurs should be looked upon as normally occurri 
systolic murmurs audible only in some cases because of the f: 
that the sensitivity of the ear is less than that of the apparat 

An inquiry regarding differences with respect to age and s 
has shown that the infants reveal fainter sound phenomena, 
do also the girls in the 13-years-group. In the first-mention 
case the reason is, apparently, that the heart is small and 1 
appertaining sound phenomena are faint. In the latter case 1 
explanation appears to be due to the greater thickness of 1 
thoracic wall (mammae). The modifying effect of the thora 
wall has been directly proved in the case of 17 females a 
has been further confirmed by the division of the cases w 
regard to body index. The more developed soft tissues of t 
females modify particularly the big amplitudes (the first 
second heart-sounds below 100 cycles per second). 


In comparing the sound phenomena at the base and apex ‘ 
“overtones” of the first sound are probably greater at ap 
The “overtones” of the second sound are greater at the base. T 
it will be seen that it is differences in the amplitudes of the “oy 
tones’, but not of the “fundamental” tones, that condition 
differences discovered in auscultation. The third sound, : 
possibly also the auricular sound, is somewhat stronger 


apex. 

A comparison between the sound phenomena in an erect an 
recumbent position discloses in the first sound a bigger amplit 
in the former position, when pulse frequency is a little hig! 
This inquiry indicates that the third sound and the aurict 
sound are probably stronger in the latter position. 

Finally, the sound phenomena have been studied at rest : 
after work (as a rule the phonocardiographic registration 
commenced 45 seconds after completed exertion). The first sot 
is stronger after work, when pulse frequency is higher. The resi 
depend, most probably, on changes in pulse frequency. An int 
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r iation between pulse frequency and sound amplitude in patients 
i a recumbent position has been directly proved with regard to 
t e first sound. 


Electrocardiograms in healthy children aged 2—14 years have 
bon examined in 118 cases. Also here, figures of means and 
r ige of variation are given. Previously the values of normal 
li xits have not been statistically calculated. The values obtained 
aie reported in a diagram (see Fig. 20, page 170). 

[he result of the electrocardiographic examinations in children 
have first of all been considered in regard to the possible dif- 
fevences in the electrocardiograms of adults. 

It has earlier been stated that the direction of the electrical 
axis in infancy discloses a deviation to the right in contradistinc- 
tion to adults. The present investigation of range of variation 
shows a clear tendency towards the right also in the rest of child- 
hood. Thus, pathological right axis deviation does not appear 
at values below 100°—120° (see Fig. 19, page 165). Evidently, it 
is necessary, in order to acquire an accurate idea of the angle 
of the electrical axis in childhood, to measure it, as a matter of 
routine, and not to base it merely on an appraisal of the aspect 
of the electrocardiogram. 

In accordance with earlier investigations it has been established 
that the Q waves are bigger in children than in adults. It has 
been proved that this applies not only to the mean, which is higher, 
but also to the relation between the Q wave and the main wave 
of the QRS complex. Thus, it is not uncommon that the Q waves 
exceed 25 per cent of the biggest amplitude of the main waves 
and in lead III the Q waves are normally not seldom more than 
half as big. 

The figures of systolic duration and pulse period duration have 
been graphically represented in Fig. 18, page 163. This diagram 
supplements the values of ASCHENBRENNER and BAMBERGER for 


infants. An inquiry was made regarding any possible differ- 
ence that may occur if the systolic duration is measured phono- 
cardiographically (the distance between the first sound and the 
second) or electrocardiographically (the distance Q—-T). It ap- 
peared that the phonocardiographically measured interval was a 
shade shorter but that the difference was so small that from a 


t 
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practical point of view it should not matter whether the one « 
the other method be preferred (see page 108). 


Phonocardiographic investigations have been carried out « 
90 children and youths aged 0—17 years with congenital heo 
diseases (the majority below 14 years of age). Previously on 
particulars from case reports have been available regardii 
such cases and opportunity has been lacking of comparison wi 
normal cases in order to determine definitely phenomena outsi 
the limits of normal variability. 

It will be seen that on an average the first sound has a bigg 
amplitude than normally, a fact which may be connected with t! 
higher pulse frequency of the defects. Also the second sow 
discloses a bigger amplitude than the normal one; while the thi 
sound has a smaller amplitude which may in part be due 
auricular enlargement which is common especially in morb 
ceruleus cases. On the other hand the mean of the amplitu 
of the auricular sound does not show any significant differenc 
as against normal cases. 

Table 51 a and b, page 181 and 187 gives particulars of t 
number of cases falling outside the normal range of variativ 
when calculated at a varying degree of severity (2'/. o and 3 6). 
A good 15 per cent of the amplitudes concerning the seco) 
sound and about 10 per cent of those concerning the auricul 
sound fall outside the normal range of variation. It should 
kept in mind that the P waves in the electrocardiogram in cas 
of morbus ceruleus reveal great differences. However, there a1 
apparently, cases with normal P waves and enlarged auricul 
sounds, in which post-mortem has shown marked auricular e 
largemenet (see Fig. 22, page 189). In this respect, therefo1 
electrocardiography and phonocardiography supplement ea 
other. 

As is well known, the systolic murmur is particularly promine 
in congenital heart defects. Similarly it has earlier been 
established fact that the systolic murmurs in congenital hea 
diseases are characterized by their marked strength, attemy 
having been made, e. g., by LEVINE (1937) and SHaprro (1939), 
divide the systolic murmurs into groups with respect to streng 
by means of auscultation. Still, it is almost impossible to car 
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« t such a classification consistently. On the other hand, if objec- 
t e registration methods are available, a more exact classification 


© the murmurs with regard to strength should be possible. 
it will be seen that the systolic murmurs in a good 90 per cent 
all cases have been recorded between 50 and 500 cycles per 
ond and in a good 40 per cent up to 1,000 cycles per second. 
eir amplitude is bigger than normally and reaches its highest 
.lue at about 50 cycles per second. Thus, the systolic murmur 
vases of congenital heart defects is not only stronger but 
whes higher up in the tonal scale than the normal systolic 
murmur (see Figs. 23—26, page 194 and Fig. 31, page 206). 

10 cases of continuous murmurs have been described. The con- 
tinuous murmur is in these cases easily distinguishable from the 
systolic as well as the diastolic ones in registration but rarely in 
auscultation (see Fig. 28—-29, page 200 and 30, page 202). Con- 
sequently, the phonocardiographic investigation increases the 
possibility of diagnosis of patent ductus arteriosus in these cases. 

Diastolic murmurs have been found only in two cases of con- 
genital heart defect. 


Electrocardiograms have been examined and statistically analyzed 
in 135 cases of congenital heart disease in individuals aged 0—17 
years. The infants have been classified in a separate group, 
since normal values were unavailable. On the basis of the figures 
obtained a more exact comparison has been possible with the 
normal material. In principle this comparison has not produced 
any particularly unexpected results but the use of figures of 
normal limit values has offered an opportunity of more accurate 
and verified statements. 

In cases of morbus ceruleus the electrocardiogram is practically 
always pathologically changed. In the group without marked 
cyanosis, the electrocardiogram is normal in a good 20 per cent, 
pathological in approximately 50 per cent and possibly pathological! 
in the remainder. 

The Q wave, particularly in lead ILI, is bigger in congenital heart 
defects than in normal cases. Investigations by Katz and 
WacuTe (1935) on the significance of diphasic QRS complexes in 
congenital heart diseases have been born out. It is obvious that 
atypical QRS complexes are one of the most important electro- 
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cardiographic symptoms in congenital heart defects and that th 
are, apparently, as common in the group without marked cyano: 
as in the morbus ceruleus group; a fact of practical significan 
since diagnosis in the former group is for evident reasons oft 
more difficult to determine. (See Figs. 33, 34 and 37—40, pa 
213 etc...) 

As is well-known, the direction of the electrical axis is oft 
towards the right of the normal in cases with marked cyanosis | 
the difference with respect to normal children is less than may ha 
been presumed earlier. Thus, right axis deviation appears o1 
in about 50 per cent of the present cases of morbus cerule 
The explanation is most likely that the normal tendency to t 
right in childhood has not been duly observed earlier. 

In contradistinction to the cases of acquired heart disea 
conduction time is prolonged only exceptionally. On the ot! 
hand, depressed or elevated S—T segments occur in many of t 
most severe cases, (see Fig. 41, page 225). 

Four cases of congenital arrythmias comprising one case 
auricular flutter, (Fig. 45, p. 234) and three cases of compl 
block (Fig. 46—48, p. 236 etc.,) have been reported. 

The electrocardiograms in the 25 post-mortem cases have b 
studied with a view to special diagnosis. With two exceptions 
electrocardiograms disclose changes as against the normal w 
irregularities often typical of the collective diagnosis of congeni 
heart disease. However, special diagnosis cannot be establish: 
in the individual case on the basis of the electrocardiogram. 

Most cases of congenital heart disease have been subjected 
reiterated electrocardiographic examinations. On the whole thy 
disclose fair agreement which is of a certain value from the po 
of view of differential diagnosis as regards the acquired he 
defects, the electrocardiograms of which generally of com 
undergo changes during the disease. However, in infancy the el 
trocardiograms in congenital heart defects are often liable 
certain changes, a fact inviting special care in arriving at conc 
sions at that particular period. 


In order to estimate the value of calibrated phonocardiogra; 
from a clinical point of view the results of auscultation hi: 
been compared with the results of the phonocardiographic 
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stration in cases of congenital heart disease. (See Table 64, 

ge 252.) 

As regards the four heart-sounds considerable differences 
ae to be noted between auscultation and phonocardiography. 

lus, the phonocardiographic registration yields twenty-three 
ses outside the normal range of variation, one case only being 

reeived as a pathologically accentuated first sound. The second 

und has been found to be accentuated in thirty-two cases in 
iscultation, only eleven of these cases being phonocardiographi- 
sully pathological. Therefore, methods providing the means of 
ovjective registration of the sound phenomena of the heart are 
no doubt greatly to be desired. Gallop rhythms have not been 
diagnosed in any single case in auscultation but a restricted 
number of third sounds and auricular sounds with phonocardio- 
graphically enlarged amplitudes have been recorded. It has been 
impossible earlier to differentiate between normal and pathological 
third sounds and auricular sounds in phonocardiograms but by 
means of calibrated phonocardiography the gallop rhythms have 
been more satisfactorily defined. 

The cases of congenital heart disease which form the basis 
of this work have been diagnosed as significant even without 
a phonocardiographic examination. The systolic murmur, one of 
the most important symptoms, showed in almost all cases patho- 
logically enlarged amplitudes. In testing a new method a reason- 
able approach should be first to apply it to normal cases as 


well as to pathological ones, where definite diagnosis is available. 


Only such a test can furnish adequate proof of the actual value 
of the method in cases without an established diagnosis. Future 
experience will decide the utility of the method with regard to 
suspected cases of congenital or acquired heart disease. 
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Technical description of the apparatus. 


The phonocardiograph. 


(hose interested in a study of the phonocardiograph from a 
technical point of view will find a brief description below. It 
is by no means complete, only points of major interest being 
discussed more fully. The description will, it is hoped, facilitate 
the making of a more or less faithful reproduction, should it be 
desired. 

Figure 5 is a block diagram showing the general arrangement 
of the apparatus and how it is connected to a standard electro- 
cardiograph. The diagram is explained on pages 75—77 to 
which reference should be made. 

Figure 54 is the complete circuit diagram. Thirty tubes are 
employed mostly of type 6C5. When tubes of other types are 
used they are marked with their respective type numbers. The 
tube 6C5 has been chosen because it is a good general purpose 
tube. All amplifier stages, except the loud speaker output stage, 
are resistance coupled. 

An inspection of the diagram shows that most of the heater 
and anode power is taken from the 220 volt d. c. mains. This 
involves, of course, a number of disadvantages but has been 
necessary since no a. c. is available where the apparatus is located 
at present. 

No complications have been cuased by the fact that the po- 
tential difference between heater and cathode in the last tube 
in the heater series is as high as 150 volts. 

The heater and anode power for the first amplifier tube is 
taken from batteries, this being one of many precautions against 
disturbances. The requisite grid bias for the various tubes is 
also taken from batteries since it has been considered inadvis- 
able to rely on electrolytic capacitors for the unusually good 
bass response which is indispensable (Fig. 6, p. 76). 
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The pre-amplifier corresponding to number 2 in Figure 
is to be found in the top left corner of Figure 54. The micr 
phone output is fed directly into the grid circuit of the first tub 
The resistance R, ought to be higher than normally recommend: 
owing to the bass response requirements. A gain control h 
been provided in the grid circuit of the second stage (resistan 
R,). The third and last pre-amplifier stage consists of fo 
tubes with their grid circuits connected in parallel. Each tu 
has a separate gain control (resistances R,). The anode circu 
of these tubes constitute the e. m. f. sources of the four sim: 
taneously available channels and are therefore connected to t 
input of the various bandfilters (no. 3 in Figure 5). These will 
found in the top right corner of Figure 54 and will be discuss 
in somewhat greater detail below. 

The distortion of the pre-amplifier is important because 
the fact that the generated harmonics cannot be distinguish 
from voltages of the same frequency in the microphone outp 
Measurements have shown that this distortion is less than « 
per cent and that it is almost entirely constituted by the 
cond harmonic. Thus, the third and higher harmonics amou 
to only 0,03 and 0,01 per cent respectively. Summing up 
may be stated that the distortion of the pre-amplifier does 1 
materially affect the analyzing capability of the apparatus. 

The filter outputs are fed into identical post-amplifiers (no 
in Figure 5) consisting of three stages each. These amplifi 
are located below the filters in Figure 54. The resistances 
serve to terminate the filters properly, the resistances R, bei 
gain controls. The outputs of these amplifiers are driving t 
moving coil oscillographs of the electrocardiograph which are 
be found below the post-amplifiers in Figure 54. 

For the purpose of reproducing the sound a power-amplif 
and loud speaker are provided. See bottom left corner 
Figure 54. The input circuit is connected to a telephone p! 
which fits the jacks J, and J, of the pre-amplifiers and the p 
amplifiers respectively. It is, thus, possible to reproduce 
sound either without filtration (other than that built into 
power-amplifier) or corresponding to the filtered voltages of 
six channels. Between the first and second stage of the pow 
amplifier a gain control and a low-pass filter are connected. T 
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Fig. 54. Complete cirquit diagram of the phonocardiograph. 
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filter has its critical frequency at 1000 c/s which correspon 
to the frequency limit of the used oscillograph coils. It 
beneficial since it increases the insensitivity of the apparatus 
air-borne disturbances which is particularly advantageous wh 
listening to channel 500—1000 c/s, being without a built 
electrical low-pass filter, or directly to the pre-amplifier. 

The transformers T, and T, have been designed solely \ 
regard to the response at very low frequencies. The spea! 
has a 12 inch cone and is mounted in a large baffle. 

In order to measure the voltage delivered by the microph: 
a calibrating device has been incorporated in the apparatus ( 
page 79). This calibrator consists of four audio frequency 
nerators delivering a known voltage of a frequency approximat 
in the middle of each channel. The calibrator will be fou 
between the pre-amplifier and the power-amplifier in Figure 
Each generator consists of an oscillating tube tuned to the wan: 
frequency. The used circuit produces a sufficiently good wa 
form. By means of the tapped resistors R, and the swite 
S; the known output voltage can be controlled in conveni 
steps between zero and six volts. Instead of the voltage fr 
the first tube these voltages are, during the calibration, { 
one at a time, into the grid circuit of the second pre-ampli 
stage, viz. ahead of all gain controls of the entire system. 
the microphone output and a calibrating voltage yields the sa 
oscillograph deflection, the latter is twenty times greater t! 
the former owing to the voltage gain of the first pre-amplil 
stage. In order to maintain this gain constant at twenty t 
voltage of the anode-battery can be checked on a permanen 
connected voltmeter and adjusted, when required, by the swi 
S,. 

Two vacuum tube voltmeters have been installed in conn 
tion with the calibrator. They are placed below the oscillat 
in Figure 54. The left one reads the oscillograph deflecti 
while the right one checks the voltage delivered to the at 
nuators R,. The switch S, in connection with the relay 8, ma! 
all necessary cirquit changes. A description of the calibrat 
procedure will be found on page 84. 

Filters. The band pass filters of the channels consist o! 
low-pass filter and a high-pass filter. Exceptions are form 
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| »wever, by the lowest channel which lacks a high-pass filter 
a d the highest one which is without a low-pass filter. In the 

‘mer case the lower frequency limit is zero while, in the latter 

se the upper frequency limit, at about 1000 c/s, is constituted 

the oscillograph coils. 

From a technical point of view it is a problem in itself to design 

d construct filters possessing the required selective properties 

the very low frequencies of phonocardiography. This is due 
ti the difficulty in procuring coils with high enough Q (magni- 
fiation factor, wL/r) at these frequencies. Only the best ob- 
tainable coils are used throughout the filters, viz. large toroidal 
coils with dust cores of the type used for loading telephone cir- 
cuits. The Q of these coils is about 15 at 50 and about 75 at 
1000 ¢/s. 

The band pass filters are composed of separate low- and high- 
pass filters. This arrangement produces greater flexibility which 
may be useful in an experimental layout. Besides it is about 
as economical as ordinary band pass filters when the relative 
width of the pass bands is of the rather high order employed 
here (see below). 

The various filters are made up of regular constant-k and 


m type sections. Both ends of each filter are constituted by a 
half-section of m == 0.6 to provide a good matching with a con- 
stant resistance. Between them a number of sections are con- 
nected in order to attain the attenuation as function of frequency 
which is considered to be required in each case. The high-pass 
filter of the third channel with m, — 690 has for instance one 
constant-k section, one section of m = 0.4, one section of m= 0.7 


and two half-sections of m = 0.6. 

Figure 55 shows the attenuation expressed in decibel as func- 
tion of frequency of the filters. The various channels have been 
arranged with increasing frequency from top to bottom. This 
renders the relative location of the pass bands in the frequency 
spectrum immediately visible. The curves are based on attenua- 
tion measurements the results of which closely agree with cal- 
culated values. In the stop bands the attenuation of the high- 
pass filters is considerably higher than that of the low-pass fil- 
ters, the reason being that the voltages to be suppressed by the 
high-pass filters are very much higher than in the case of the 
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-pass filters. This high attenuation is fortunately compara- 
ely easy to obtain because of the greater part played by con- 
isers with regard to high-pass filters. The attenuation in the 
ss bands caused by the filters is fairly high depending on 
| losses. This is, however, a matter of little consequence being 
ily compensated for by the amplifiers. 
With a view to sound analysis narrow frequency pass bands 
uld be preferred. Yet because of the transient nature of the 
(art-sounds it is impossible to employ channels notably nar- 
ver than those incorporated in this apparatus. The time for 
building up the amplitudes would be intolerably long. Experi- 
ments with different band widths have proved this. These phe- 
nomena are difficult to treat analytically but according to Kiipf- 
miiller' the time for building up is 1/(f, —f,) for the frequency 
(f, + f,)/2, where f, and f, are the critical frequencies of a band 
pass filter. Building-up time is defined as the time the wave 
needs for rising from zero to its full value. With the pass 
bands of Figures 55 this means a building-up time equal to 1 or 
2 times the duration of a cycle. Its practical influence has been 
demonstrated by tests described on p. 78 and resulting in the 
oscillograms of Figure 8. 


The microphone calibrator. 


Calibration of the microphone with closed chamber (micro- 
phone 2, Fig. 4, page 74), used in this work, has been carried 
out with a specially designed and constructed calibrator of the 
piston-phone variety, the general principles of which have been 
described by Olson and Massa.? In designing this calibrator 
many practical points had to be taken into consideration in order 
to attain a really serviceable instrument. 

Fig. 56 shows schematically the arrangement of the calibrator 
when used in connection with the standard microphone (see 
page 87). 

The piston which causes an alternating pressure in the micro- 
phone chamber is driven by the voice coil system of a dynamic 

' Elektrische Nachrichten Technik, November 1924. 


* Olson and Massa, Applied Acoustics P. Blackiston’s Son & Co. Phila- 
delphia 1934. 
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Fig. 56. Schematic drawing of the microphone calibrator 


loud speaker. This can be done because of the fact that t 
voice coil moves harmonically regardless of the nature of t e 
load if the current through it is sinusoidal. This method of drivii g 
the piston has made the use of the calibrator possible even 
frequencies as high as 600 c/s, remarkably enough, as, acco 
ing to Olson and Massa, the upper frequency limit of the pist« 
phone is about 200 c/s. The amplitude of the piston moti 
is measured with a microscope having a built-in ocular sca 
The thick part of the connecting rod between moving coil a 
piston is black and the thin part is white. Thus, if the mic: »- 
scope is sharply focussed on the edge, the rod being illuminat 
from above, a grey zone will be visible between a white and 
black area when the piston is moving. Evidently, the pist 
amplitude is half the width of this zone. Fig. 57 is a photogra 
of the calibrator in connection with microphone 2. The vari 
parts from Fig. 56 are easily identified. 

The walls of the microphone chamber are made of a thi 
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Fig. 57. Microphone calibrator. 


badly conducting material in order to render the heat loss neg- 
ligible and the process in the chamber an adiabatic one. Tests 
have confirmed that this has been duly realized. As the me- 
chanical impedance of a microphone crystal is very high the 
degeneration effect caused by volume change can be disregarded. 
In this particular case the microphone is provided with a dia- 
phragm the movement of which special tests have proved to be 
negligible. 

Having made these two assumptions the alternating pressure 
is easily derived. The result is expressed as follows: 
Ve 


P == Po 


where p r. m. s. pressure developed in the chamber, 
Po atmospheric pressure, 
Vv piston stroke volume, 
Vo average volume of the chamber. 
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Fig. 58. Microphone output as function of sound pressure. 


Figures 58 and 59 show results obtained with the calibra‘ 
Fig. 58 gives the output of microphone 2 at different frequen: e 
as function of sound pressure. The wellknown fact that 
output voltage is proportional to sound pressure, provided 
quency is constant, is confirmed. The diagram also shows t : 
this microphone has a sensitivity maximum at about 300 cy: 'e 
per second. This is probably due to the diaphragm or the }! 
chanical coupling between diaphragm and crystal. A m 
flatter frequency response curve, which, of course, is hig 
desirable, may be obtained through the use of a crystal sys’ 
without diaphragm or coupling. 

Fig. 59 illustrates the influence of temperature on microph 
2. It will be seen that the output reaches its maximum at al 
21°. If an output accuracy of —- 5 per cent is considered 
ficient it will be seen from the curve that the microphone ca 
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used at any temperature between 13° and 27°. This result con- 


forms with the usual contention that crystal microphones attain 
their maximum sensitivity at about 20°. 
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To the memory of my father 


Preface. 


This book forms a part of a series of investigations which 
ure performed at The State Institute of Human Genetics and 
Kace Biology, Uppsala. These series concern children of sub- 
normal intelligence, juvenile delinquents, criminal and insane 
individuals as well as normal children. 

The present inquiry includes analyses of 2448 delinquent 
girls. The examination has been based on data obtainable from 
the various institutions where the children have been detained, 
from the Penal Register of the Prison Authorities, the Police 
(iazette, ete. The purpose has been to ascertain the immediate 
causes of detention and prognoses in connection with different 


types of delinquency. The material has, further, been examined 


with regard to age of admission, length of detention, illegitimacy. 
rural or urban surroundings, etc., in order to arrive, as far as 
possible, at a conclusion concerning the importance of one and 
all of these factors. A more definite elucidation of the significance 
of environmental factors can be made only together with an 
investigation regarding the importance of hereditary factors. 
These particular questions will be dealt with more extensively 
in an inquiry at the Institute on the subject of male delinquency. 

The attention of the present author was first drawn to the 
above-mentioned problems in connection with work done at the 
Advisory Bureau on educational questions at the Paediatric 
Clinie of Nortull’s Hospital, Stockholm. However, the investi 
gation would not have been feasible but for the facilities offered 
hy Professor Gunnar Dauieers, head of The State Institute of 
Human Geneties and Race Biology. Thanks to his kind inter- 
vention the material was obtainable and the author was given 
the opportunity of carrying out his inquiries as part of the work 
of the Institute. In the course of the investigation Professor 
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DanLeerG has offered invaluable advice in connection wit! 
the planning and performing of the work. For this, and fo 
his never-failing interest, I have much pleasure in expressine 
to him my deep gratitude. 

My thanks are also due to the staff of the Institute, especial! 
to Mr. E. Lanner, for assistance in the examination of t! 
material. 

Miss Curistina E_twyy, phil. cand., has offered most helpf 
assistance in the collection of information from different instit 
tions, particularly for the purpose of the prognoses. I am al- 


most grateful to Mrs. ULLA Sunpstrom-Scuorr for the translatio:. 


and to Miss Eva LaGerwa.L, med. lic., for perusing the Engli 
manuscript. I also wish to express my warmest appreciation \ 
the help afforded me by my wife in the course of this wor 

A contribution from the RocKEFELLER Founpation in New Yo 
in support of the work of the Institute has been an importa: 
means of promoting this very costly investigation. Apart fro 
the facilities bestowed by the Institute, I have obtained substanti 
grants from »THERESE ocH JOHAN ANDERSSONS MINNESFOND» ai 
»KRISTIANE OcH QO. F. Hepstriéms MINNEsFOND», for which a 
greatly indepted. 


Uppsala in May 1941. 


Sven Ahnsjo. 


CHAPTER I. 
Review of the literature. 
Introduction. 


Delinquent behaviour in juveniles may, to some extent, be 
termed the equivalent of criminal tendencies or criminality in 
adults, even though the age differences occasion fundamental 
dissimilarities. In both cases social regulations, which may 
(or may not) have been statutorily defined, are violated. 
Still, in the case of juvenile delinquency official laws and 
statutes play a minor part. Thus, a child may often be called 
delinquent when acting indiscriminately or refractorily, not- 
withstanding the fact that it may not be guilty of what is 
called a crime where adults are concerned. Abnormal conduct 
on the part of an adult person is, of course, subject to inter- 
vention by the authorities only when laws are infringed or the 
offender is regarded as insane. Statutes and regulations con- 
cerning children and adults have varied greatly at different 
periods of time and in different nations. Within a particular 
period they may indeed present an entirely diverse character. 
They may be based on such established conceptions of right 
and wrong as are generally accepted and, consequently, widely 
observed, or they may differ, more or less, from the views 
generally held in smaller or larger groups of a people. Mani- 
festly, in the latter case offences differ in character from those 
in the first-mentioned category. Also, supposing a law conflicts 
with opinions held by considerable groups of people it goes 
without saying that crimes will hardly be brought before a 
court in the same proportion as in the event of the law con- 
forming with popular ideas. The supervision of the regulations 
may, naturally, vary in efficiency from one country to another. 
lt is generally acknowledged that laws are more willingly 
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obeyed in countries classified as civilized than among peoples 
looked upon as primitive. Further, it must be kept in mind 
that data are more or less unsatisfactory from a statistica 
point of view. In these circumstances, it is, obviously, no eas\ 
matter to draw a hard and fast line between normal and al 
normal behaviour or between actual crimes and transgression: 
not emanating from what is termed criminal tendencies. It i; 
also clear that the judicial system and institutions formed fo 
the purpose of statistical inquiries may, in different countries 
display varying degrees of efficiency and a dissimilar characte) 
thus entailing frequency variations. 

Also, opinions have varied, and still do, with regard t 
the grounds propounded for dealing with delinquent an 
criminal individuals. Everywhere, an endeavour to achiev: 
social security has been predominant, conformity to law- 
proved to be more or less indispensable, having been generall) 
enforeed. With regard to the actual justification of a punish 
ment or other treatment, divergent opinions have, howeve: 
asserted themselves. A motive of social vengeance, more or les 
clearly combined with a desire to deter, has in earlier time 
played an essential part. A crime should be obliterated an 
compensated for by a penalty. In this connection the existenc: 
of moral laws, independent of man, has been presumed. It is onl 
in recent times that an effort has been made, more purposely 
to emphasize the viewpoint that punishment or treatment © 
offenders should not be an act of vengeance, but serve t 
deter others from crime and, above all, to reform the offende: 
the reason being that social security increases, as a matter © 
course, when criminal tendencies in an individual can be erased 
This aspect has, naturally, been stressed particularly in the cas 
of young people. 

Only lately, as arguments of this sort became prominent! 
the reasons why certain individuals commit crimes or becom: 
delinquent have been subjected to a more penetrating discus 
sion. In order to reform such an individual an inquiry into th 
circumstances causing abnormal behaviour must seem desirabli 
The following possibilities have then to be taken into account 
The cause may be of a hereditary nature and, as such, ind 
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vendent of education and external factors. It may. on the other 
hand, be related to detrimental environment, bad examples, ete., 
w, finally, the cause may be found in a combination of these 
actors. Thus, an individual may become criminal partly be- 
‘cause of a specific hereditary disposition, partly owing to un- 
favourable surroundings. A great number of authors have put 
forward greatly varying opinions on the problems in this field. 
The Italian Lomproso caused an immense sensation being the 
first to stress, in a more decisive manner, the importance of 
heredity. He and the Positivist School adopted, above all. 
a critical attitude to the then all-powerful »classical» concep- 
tion of right and wrong according to which crime was an act 
of free will; at the same time, however, they also found them- 
selves in opposition to the so-called Sociological School repre- 
sented by Taine, LacassaGne, Tarba and others. The represen- 
tatives of the Positivist School may be said to have laid more 
stress on the part played by congenital or, more correctly, 
hereditary factors than did the members of the Sociological 
School. However, no representative of either school attempted 
to provide an exact definition and in no case were numerical 
values attained. Similar criticism, on account of lack of pre- 
cision in terms and conception, can be addressed to the so- 
‘alled Third School, which arose in the nineties, adopting a 
compromise in emphasizing the importance of endogenous as 
well as exogenous factors. Influences from all these schools 
may be traced right up to our time. The controversies that have 
occurred concern, however, rather terminology and the choice 
of words, being only to a smaller degree a manifestation of 
definitely contradictory views. This can be partly explained 
hy the absence of critically analyzed statistics. 

Even though terms such as propensity, environment, here 
dity, constitution and predisposition had been used long before 
the formulation of the modern doctrines of heredity, a scien- 
tifie investigation of these problems was difficult to carry out 
before the emergence of Mendelism. Subsequently, clearer con- 
ceptions were introduced into the discussion, promising a more 
exact treatment of the problems of heredity. 

In order to illustrate the importance of the hereditary 
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factors in the matter of criminality, an analysis of the theore- 
tical range of these factors is a necessary prerequisite. It is, 
then, impossible to imagine individuals born with a predispo- 
sition for breaking certain judicial regulations. Obviously, the 
individual can only possess propensities towards reactions of 
a specific type which may, in certain circumstances, lead to 
an offence against some judicial regulation. Whether this 
happens or not will, to some extent, depend on the circum- 
stances incidental to his life, the surroundings he is brought 
into, etc. An individual may, for instance, be hereditarily pre 
disposed to »alcoholism». Were he to live in a society where 
no alcohol existed this predispostion would be without im 
portance. The result would be the same, were he to live in 
a society where an extreme use of alcohol were considered 
creditable rather than disgraceful. Similarly, hereditary factors 
causing self-centredness might easily give rise to generally 
respected and accepted qualities in one environment while the 
very same hereditary factors might in other surroundings lead 
to criminality. Which psychical factors, then, may cause a pre 
disposition to criminality? Firstly, it is obvious that the stan 
dard of intelligence plays a not inconsiderable part. The con 
ditions being equal, a stupid person must run a greater risk 
of behaving badly than an intelligent one. Secondly, a strong 
temperament, depriving an individual under emotional stress 
of the control of his intelligence, will in a certain situation 
involve a loss of judgement. Further it may be said that a 
weak will may be the real cause of bad behaviour. Of cours: 
other psychical factors may be discussed in this connection. 
In other words, it is evident that a propensity on which 
psychical qualities related to intelligence and temperament in 
a wide sense are conditional may occasion that certain indi 
viduals will more easily transgress accepted rules of conduct. 
On the other hand, very special circumstances may, of course. 
‘ause a psychically normal person to commit acts which wil! 
stamp him as a criminal. A difference may readily be said to 
exist between accidental crimes and such offences as originat: 
in a specific tendency. This particular tendency may, evidently 
in some cases depend on hereditary psychical factors, in others 
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on especially unfavourable environmental, educational or other 
particular circumstances, but also on a combination of both 
these alternative factors. 


Survey of crimino-statistics. 


In analysing the set of causes at the root of criminality a 
conception of the prevalence of criminality must in the first 
piace be obtained, i. e. crimino-statistical examinations must be 


performed. As a rule, such examinations have been based on 
official publications of crimino-statisties from different countries. 
With regard to these statistics the sources of error which always 
occur in statistical compilations must, of course, be duly noticed, 
such as random deviation connected with the size of the material. 
In the case of big materials accidental errors play an insignifi- 
cant part. Special methods can if needed be used for measuring 
errors of this kind. 

With regard to crimino-statisties systematic errors are much 
more important. In principle, the figures may mean different 
things. They may, for instance, relate to the number of crimes 
committed, the number of persons prosecuted or the number 
of those actually sentenced. Further, it must be remembered 
that one person may commit several crimes. Statistics may, 
for this reason, refer to the number of persons who have com- 
mitted crimes.or to the number of crimes defined in one way or 
another. 

As regards the three first-mentioned possibilities no differ- 
ence would, evidently, occur in an ideal society. All perpe- 
trators of crime would be prosecuted and a sentence of guilty 
would be pronounced. Now, such conditions do not prevail. 
The mechanism of society operates more or less imperfectly. 
With regard to the kinds of error which will, therefore, be 
found it must be kept in mind that only a part of the crimes 
will be discovered and that, consequently, the statistical figures 
are too low. It may also occur that crimes are reported which 
have, in fact, never taken place. Still, this of course influences 
the ealeulations but very slightly. For instance, a person may 
falsely report that he has been robbed. With regard to the 
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number of those prosecuted, as well as of those sentenced, the- 
figures should, as a rule, be lower than those of crimes con 
mitted, since every crime does not lead to prosecution nor 
a sentence. Moreover, persons may be prosecuted, althoug 
innocent or not legally convicted. The fore-mentioned facto 
may vary from one type of crime to another. 

In comparing different countries or different periods rega 
must be paid to sources of error of this kind. It must be not: 
that the public will report crimes to a varying extent an 
also, that crimes subjected to public prosecution will not : 
ways be the object of such an action. The efficiency of 1) 
police, the demands on evidence, ete., will vary. Especial! 
in comparing countries where the administrative apparat 
functions differently sources of error of this type become v: 
marked. They occur also in connection with comparisons | 
tween rural and urban districts, as well as between grou 
of different races. They become less important in compari 
periods of time, not too distant from one another, in one a 
the same country, when there are more or less good reaso 
to suppose that no considerable deviations have occurred w 
regard to the factors affecting the reliability of the figur 
The systematic errors will then be of the same size. This 
sumption will, of course, be more questionable the longer | 
periods of time and the greater the distance between them. 

Views of the above-mentioned kind have been propound 
by a great number of authors, more lately by, e. g., Lirpm. 
(1930), Verkko (1930), Setuin (1931), Burcuarpr (1936 a and 
and others. For reasons of space it is out of the question 
submit reports here of this extensive literature, nor wou 
practical considerations justify such a course, since the pres 
object is simply to draw attention to the most significa)! 
sources of error of a fundamental type which influence statisti: 
comparisons in this connection. 

With regard to certain types of crimes, such as, for instan 
murder or assault and battery causing serious bodily injury, | 
data in crimino-statisties should, according to several autho 
give a fairly accurate idea of frequency. The same should a 
apply to the most severe type of property crime, viz. robbe 
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arceny being a collective term for crimes of a varying degree 

seriousness, the reliability of the crimino-statistical data under 

is heading will, consequently, vary from place to place. Still, 

1 the whole, the data relating to such offences will be com- 

iratively trustworthy as compared to other groups of crimes. 
‘he general attitude to this form of crime remains relatively 
ilentical from period to period as well as from one country 
|» another. Regarding other crimes, such as, for instance, fraud, 
embezzlement, forgery, sexual offences, assault and_ battery 
causing minor injury, infanticide, abortion, the particulars given 
in erimino-statisties yield a less reliable conception of actual 
frequency, partly because of the difficulty in discovering these 
crimes, partly, also, owing to the changes in public opinion 
with regard to some of these offences. 

The different methods often adopted in crimino-statistics 
with regard to the classification or amalgamation of particular 
crimes constitute yet another difficulty. Furthermore, occa- 
sionally only more serious crimes are registered while milder 
offences of various kinds are inserted partly or not at all, as 
the case may be. 

Apart from the data touched upon above crimino-statistics, 
as a rule, also include particulars regarding sex, age, profession, 
trade or social status, and occasionally also place of residence, 
hirth-place and locality of the crime. Naturally, differences in 
classification may occur also here, complicating comparisons. 
Thus, differences with regard to age may arise because of dissimi- 
larities concerning the age of imputability and variations in 
delimitations. 

Below only a brief survey of criminological data, as they 
have revealed themselves in the light of crimino-statistical in- 
quiries and, in addition, a summary of conclusions, based on 
this material, will be submitted. 


International comparisons. 


In the course of international comparisons differences of 
the fundamental sort indicated above, will particularly come to 
the fore and must as far as possible, be eliminated. If this proves 
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feasible, an idea can be formed of the object chiefly in mind, 
viz. the different tendencies towards criminal behaviour whic}: 
may exist in different countries, i.e. actual tendencies to com 
mit offences which in the public mind are generally classifie! 
as criminal. As mentioned previously the crimino-statistica 
figures are affected by public conceptions, varying from on 
country to another. Opinions will, however, be found to agr 

more with regard to some actions than to others. But it mus’ 
be remembered that for instance private individuals in certai 

countries still have a right to kill or attempt to kill unde 
provocation. Because of all these circumstances every compariso 
between different countries will produce results which are difficu 

to expound. 

The first crimino-statistical comparison between differe: 
countries was probably carried out by Moreau dE JONNES (183% 
(quoted by Roesner, 1936 a). This comparison covered crim 
of various types in a number of European states. Later, nume 
ous authors, Bosco, v. Mayr, ZAuN, DE Roos, Hacker, SELL! 
Roesner, VERKKO, and others, have made international crimin: 
statistics the subject of detailed analysis. In addition, in mor 
recent times, various scientific bodies have taken up the: 
problems for discussion. Thus, in 1936 a commission was form: 
including representatives of La Commission Internationa). 
Pénale et Pénitentiarie and L’institut International de Statist 
que. This commission published, in 1937, a report which wa 
put before the governments in various countries (VERKKO 19371) 

In international comparisons difficulties vary in type fro: 
one group of crime to another. Murder and severe crimes 
violence have lent themselves most readily to these comparison 
This opinion was expressed by Bosco, as early as 1889 (quote: 
by VerKKko 1937 a). Bosco performed the first big internation: 
comparison between the number of individuals sentenced f: 
murder. Naturally, very divergent figures have been obtain 
Here figures by Bosco (1900) may be mentioned (quoted |) 
MicueLts, 1928). He calculated the annual quotient of tho- 
sentenced for murder per million inhabitants in different cou: 
tries, the result being e. g., for Italy 80, France 14. Germany 
and England 5 during one and the same period. 
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The standard and trend of murder frequency has also been 
udied with regard to different countries, for instanee, in works 

VERKKO (1924, 1930, 1931 (quoted by EkELUND in 1932), 1936 
id 1937 a). Also here the figures obtained vary. 

An investigation by Penrose (1939) is of particular interest 

this connection. It gives the frequency of deaths attributed 

murder and that of convictions for murder per million in- 
abitants in the majority of European countries and, in addition, 
the number of prisoners in different countries in proportion 
tov the population. The considerable differences revealed were 
afterwards compared by Pexrose with the number of inmates 
of institutions for mentally abnormal. With regard to 18 diffe- 
rent countries he thus fixes »the product moment correlation 
of the proportions of prisoners and mental hospital patients, 
only weighted for size of each country’s population» at — 0.62 

0.20. In his inquiry Penrose does not aim at a direct com- 
parison regarding criminality in different countries but rather 
tries to draw conclusions on the subject of the relationship 
between criminality and the care afforded to the mentally ab- 
normal. He finds that criminality decreases as the abnormal 
are to a greater extent taken care of, and also contends that 
>the results suggest that attention to the mental health may 
help to prevent the occurrence of serious crimes, particularly 
deliberate homicide». 

As far as other forms of crimes are concerned the diffi- 
culties in international comparisons are more marked. In spite 
of this some authors have published works in recent years, 
having as their object to attempt such comparisons. In this 
connection one of the later works of the Hungarian Hackers 
(1931) may be mentioned, quoted by Roesner (1936a). The 
results attained by him will be found in Table 1. (In order to 
facilitate the study of the table it should be noted that, over 
and above the crimes included in the columns 2—6, a balance 
remains, because of which the sum of rows within the columns 
7—11 will not equal 100.) The table suggests the differences 
entailed in international comparisons and also illuminates the 
difficulties arising in the course of inquiries of this sort. Here 
also we find considerable differences as regards murder and 
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deliberate homicide. Thus, Finland, Italy and the United States 
of America disclose figures 10 times as high as Sweden, Norway 
nd Denmark. It is difficult to decide to what extent the diffe- 
renees occurring between the various types of crime are due 
io actual differences between the countries or to the part played 
iy statistical sources of error. Still, as stated before, the figures 
concerning murder should provide a comparatively fair orien- 
tation, while other groups are less well accounted for. 

Since administrative and cultural conditions vary from one 
country to another and may affect statistics of criminality in 
diverse ways, it is, naturally, very difficult to acquire an idea of 
the variation in criminal tendencies by means of direct com- 
parisons on the subject of criminality in different countries. The 
problems regarding the extent of real differences in criminality, 
hetween one country and another, and their causes will not 
here be more closely examined. By means of inquiries of this 
sort these problems cannot be properly penetrated. It is hardly 
possible to reach definite opinions on the question whether 
differences in the criminality of different nations are con- 
ditioned by environment or heredity. In order to come to 
definite conclusions a far more detailed knowledge of the 
intimate mechanism underlying crime than we possess at 
present would be required. The purpose of this brief survey 


Notes for Table 1: 

' Cases of larceny and robbery have not been separated. 

? Numerous offences of an administrative type have been included 
in the figures of total criminality, which explains the throughout high 


criminality figures in general. 

’ The high figures for robbery depend upon the fact that they 
include blackmail cases. 

* In the total number of criminals a great many offenders against 
police regulations have heen included; regard has only been taken to 
criminality in adults. 

5 A great number of medium-grave crimes (assaults against sentries, 
deliberate wilful damage to person, larceny, embezzlement, fraud, wilful 
damage to property, vagabondage) are recorded as transgressions; never- 
theless, owing to their relative gravity, they were included here. 

® The throughout high criminality figure derives from the impractica- 
bility of separating a great many administrative crimes or, in the case of 
Sweden, drunkenness offences. 
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has been merely to provide a background for the following 
discussion and, further, to emphasize the fairly self-evident 
fact that international comparisons can claim only a limited 
value. 


Criminality and sex-distribution. 


Before entering on the subject of juvenile delinquency 
brief comparison between the criminality of men and wome) 
will be made. Sex-distribution is rather constant in the highl 
developed European countries. The women’s part is stated t 
be *,/, to */, of the total or *), to */; of the men’s part. Naturally 
the figures vary. (However, variations are particularly marke: 
as regards non-European countries. For instance, in Britis! 
India the proportion is given as 1: 20.) 

The fact that women possess on an average less physica 
strength than men is commonly referred to. It is conceivab!| 
that this will produce a sense of its not being worth whil 
committing a crime having recourse to violence, which in tur 
will explain that the behaviour of women is, perhaps, mo 
civilized than that of men without being, necessarily, 
criterion of a difference of a moral nature. It has also bee 
emphasized that women are by temperament less incline 
to violence. It is, of course, very hard to decide if this 
actually the case. The traditional conceptions which affe: 
growing boys and girls differ in character. As far as th 
boys are concerned a certain amount of physical prowe: 
combined with daring and initative is regarded as an idea 
As to the girls notions of other virtues such as gentleness an! 
submissiveness play a more or less prominent part. Conditio1 
vary, aS a matter of course, from one country to another an 
from one period of time to another. Conditions of work shou! 
also be taken into account. The professions and trades of m« 
bring them into contact with their fellow-beings to a larg 
extent than those of women. The chances of conflicts are ther 
fore greater for men than women. The conflicts of women a1 
to a larger degree, limited to the home. Also here it goes wit! 
out saying that conditions vary from one country to anoth 
as well as from one period to another. These and similar facto 
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render it obvious than no outright comparisons regarding the 
proportions between sexes can be made on the subject of crimi- 
iality in different countries and, particularly, that different 
iypes of crime must be discussed with due regard to different 
points of view. 

Crimes of violence. In the case of crimes of violence, 
particularly attempts on life (excepting infanticide, abortion 
and involuntary homicide), the part attributable to women 
falls considerably below that of men and is to a lesser degree 
subject to changes in frequency. With regard to crimes of 
violence the difference is most marked in connection with man- 
slaughter and assault and battery with fatal issue, while the 
part of women is somewhat higher in cases of less serious 
assault. These facts have been elucidated chiefly by VeErKko 
(1937 cc). As mentioned above the inferiority of woman in 
physical strength is, apparently, one of the main reasons of 
the minor part played by the female sex in crimes of this type. 
With regard to poisoning where superior physical strength is 
no prerequisite the proportions are different, the frequency 
being higher for women than men (Gayot DE PitTavaL, 1735, 
quoted by VeRKKO, 1937 c, WuLFFEN, 1923, VeRKKO, 1937 c). 

Sexual crimes. As to sexual crimes frequency is low for 
both sexes. Also, different crimes under this heading are defined 
differently, thus complicating the study of them. Again, the 
female sex is less represented than the male: sex. Certain 
types of crime can, according to definition, only be committed 
by men. With regard to other sexual crimes the figures for 
men and women approximate. Therefore, the relative part 
of women here materially exceeds that of crimes of violence, 
the explanation being that in connection with the sexual 
crimes there is always a partner of mostly the opposite sex. 
However, in the case of incest, crimino-statistics show that 
the proportions are not 1:1 but, as a rule, about 60—70 per 
cent men against 30—40 per cent women, the explanation 
being, inter alia, that girls under age, who are not sentenced 
and ineluded in crimino-statistics, are often concerned in these 
crimes. On the other hand the woman concerned in the crime 
may have been exposed to violence and consequently is not 
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guilty. The number of men and women with regard to othe: 
sexual offences is on the whole equal, apart from procurement 
where the part of women has at times proved higher. 

Several authors have connected the fore-mentioned crime: 
of violence and certain sexual offences, with alcoholic habits 
Even though no evidence can be proferred of alcohol being 
the direct cause of crimes of this type, the connection be 
tween drunkenness and crimes of violence is palpable. In late; 
years this has been particularly stressed in investigation: 
chiefly by SatmiaLa (1931), Verkko (1931, 1937 a), WiskKmari 
(1935 a and b) and others. In support of this observation th: 
higher frequency of crimes of violence in places where alcoho 
is easily available has been emphasized. The occurrence 0! 
crimes of violence and use of alcohol principally on so-called 
public holidays has also been mentioned as proof of the fore 
mentioned connection. The minor part played by the femal 
sex in these crimes can, no doubt, partly depend on the lowe: 
consumption of alcohol among women. 

Crimes against property. Crimes against property such a- 
larceny, forgery, fraud and other types of dishonesty, constitut: 
the most common category of crimes for men as well as women 
As far as larceny is concerned the part of women is relativel) 
high. It is symptomatic that this part decreases in proportior 
to the degree of seriousness of the offence. Thus, severe crime: 
in the form of burglary are less common among women while 
on the other hand, simpler thefts, as well as petit larceny i) 
the form of shop-lifting, etc., is reported as comparatively usual! 
Similarly receiving of stolen goods is relatively common amony 
women. 

With regard to forgery, embezzlement and fraud the posi 
tions are practically the reverse, the criminality of wome 
under these headings being relatively low, mostly falling below 
the mean of female criminality. Partly at least the explanatio: 
of this fact may be that women are less often entrusted with th: 
administration of money. 

The sharp changes in larceny crimes during various period 
of time and their dependence on external factors have for lone 
been well known. They cannot be ascribed to isolated economi 
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mditions but rather to the set of factors which determines 
‘oduction and consumption in society on the whole. The 
lation between crimes against property and such factors of 
2n economic nature as unemployment, etc., has in recent times 
Leen studied by, for instance, Exner (1927, 1936), LiepMaNn 
i930), Roesner (1930, quoted 1936), ete. 

Begging, vagrancy, vagabondage and prostitution. Certain 
iorms of asociality, regarded as criminal only in some countries, 
are Classified under the terms of begging, vagrancy, vagabon- 
dage and prostitution. Contrary to a great many other Euro- 
pean countries Sweden has not considered such conduct as in 
an ordinary sense criminal, i. e. not as acts punishable according 
to criminal law. However, this form of asociality has been sub- 
jected to a special law (the Vagrancy Law of 1885), according 
to which the individuals concerned may be warned by the 
police authorities or sentenced to forced labour. This group 
is, according to the fore-mentioned law, comprised of idlers 
tramping from place to place without means of subsistence, not 
showing signs of wanting work and, in addition, also of a 
heterogeneous group of persons who, in the words of the law, 
without means of livelihood have failed to attempt to support 
themselves honestly to the best of their ability and, at the same 
time, have ied a life causing risks to public safety, order and 
morals. Furthermore, the law includes those who after the age 
of 21 beg without needing Poor Relief, as well as those who 
allow children under 16 years of age under their care to beg 
or use children or others to beg on their behalf. Since 1926 
persons under 18 years of age do not fall under this law. 
This age-limit was raised in 1934 to 21. Earlier the age-limit 
was 15. 

In other countries the term vagrancy has a different range. 
No specific acts but rather a general mode of conduct is, of 
course, aimed at in that case. The laws concerning different 
forms of asociality are contingent upon other laws serving 
prophylactic social purposes. This fact emerges clearly from 
Swedish official statistics. The number of those sentenced for 
vagrancy before the World War, 1914—1918, amounted to 
about 850 annually, while the figure for 1934 was as low as 
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TABLE 2. Women warned and sentenced for vagrancy i 
the years 1921—1936. (According to Eriksson, 1937.) 


Age distribution of the warned or | Sentenced to force: 
Total sentenced labour 
number 
of war- 
ned or | Under | 20—25 | 25—30 
senten- }20 years| years | years 
ced of age | of age | of age 


Not previous 
ly sentence: 
Total |to forced 1: 
bour or im 
prisonment 


30 and 
above 
30 years 
of age 


Years 


1921 599 5 22% ; 183 
1922 490 162 
1923 545 vi 92 192 
1924 520 5 21: f 142 
1925 508 9: ‘ 156 
1926 433! é ‘ 138 
1927 486 5 ) 174 
1928 434 149 
1929 323 25 105 
1930 331 . 7 141 
1931 339 - 2 ) 136 
1932 346 143 
1933 331 2 128 
1934 323 7 152 
1935 288 ! 159 
1936 299 3 182 


' According to the law of June 6th, 1924, in force from January Is 
1926, a person under 18 years of age cannot be classified as vagrant. T! 
age limit was raised to 21 by the law of May 3lst, 1934, in force fro 
January Ist, 1935. 


236, the explanation, most likely, being that a great numb 
of pre-war offenders were transferred to institutions for th 
victims of alcoholism in connection with the reform of ten 
perance legislation in 1916. The decrease depends partly als 
on the fore-mentioned fact that persons below 21 years of ag 
are since 1934 no longer dealt with as vagrants. Moreover, 0 
account of the changes in social conditions, some vagrants fin 
themselves nowadays in penitentiaries, reformatories, ment: 
asylums, ete., (GORANssOoN, 1937). 

As regards the proportions between the sexes the differen 
is considerable between begging and vagrancy or vagabondag' 
on the one side, and prostitution, on the other. Women’s pai 
in the former group constitutes from 3 to 19 per cent of tha 


240 70 
191 36 
135 52 
120 D4 
120 39 
167 42 
176 52 
140 38 
110 29 
112 32 
90 24 
112 34 
102 26 
| 108 33 
91 23 
| 18 
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the male sex, according to information from a number of 
untries, published by Roesner (1936 b). In the case of prosti- 
tution the female percentage considerably exceeds that of the 


niales. 
With regard to this particular group of asociality conditions 
prevailing in various countries are so specific and so far apart 


that comparisons hardly serve any purpose, particularly in 
view of the fact that only a rough survey is here intended as 
a background for the following examination. Some figures re- 
garding the frequency of female vagrancy in Sweden will there- 
fore suffice. Figures of registered prostitutes are available from 
1858 when they numbered about 200. The number increased to 
over 800 at the beginning of the 20th century. Eriksson (1937), 
in Table 2, gives figures of the number of women warned and 
sentenced for vagrancy in Sweden 1921—1936. It will be seen 
from this that considerable deviations have taken place up to 
the present time. Some of the explanations which have been 
propounded have been indicated above. 


Criminality and age-distribution. 


As in the case of both sexes criminal frequency also varies 
in different periods of life. However, the age groups are often 
differently delimited from one country to another, thus rendering 
comparisons difficult. Occasionally only adults and juveniles 
are embodied, the limit between them often being drawn at the 
age of 18. But, in general, a number of age groups are registered. 
The age at which registration begins is determined by im- 
putability. Since this varies from 9 to 16 years of age in 
different countries information regarding the lower age groups 
cannot always be obtained. 

Figures issued in crimino-statistical publications and reports 
giving merely age-distribution as such possess only a minor 
value since they refer to populations differently composed as 
regards age. Still, a relative distribution from one group to 
another may provide a rough idea of the age-distribution on 
the whole. Considerable differences with regard to criminal 
frequency will then appear, as shown by several authors. In 
later years »criminality figures» are as a rule cited in official 
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crimino-statistics as well as by various authors, the number « 
criminals having been placed in relation to the population 1 
which they belong, mostly imputable civil population of co: 
responding ages. 

QUETELET, 1796—1874, and Wacner, 1835—1917, may | 
mentioned in the first place among authors who have studie 
the problem of criminality and age-distribution. According 1 
Roesner, (1933 a), they have, as early as in the 19th century 
produced reports on the distribution of criminality in differe: 
age groups which, in spite of the fact that they are based 
very restricted crimino-statistical material, on the whole st 
hold good, apart from some deviations caused by special coi 
ditions prevailing at the time. 

Different crimino-statistical publications or figures provid 
by diverse authors cannot here be more closely dealt wit 
or reported. Merely a survey of the essential observation 
emerging from a study of this problem, can be submitted. A 
an instance, Table 3, quoted from Roesner (1933 a) is give 
It consistitutes a summary of German crimino-statistics fro: 
the years 1928—29, with criminality figures from year to yea 
and an age-distribution more detailed than in several oth 
countries. 

Maximum criminality is seen to occur between the 201 
and 30th year of life. The frequency curve is characteriz 
by a sudden rise and after reaching maximum by a slo 
descent down to the age of 40—50 after which it passes mo: 
rapidly downwards. 

In all age groups the distribution between the sexes remai 
as previously stated, viz. considerably lower frequency in t! 
case of females. Still, the relative frequency between the sex: 
varies somewhat in different age groups. Thus, for instance: 
Roesver (1933 a), dealing with the years 1928 and 1929 
Germany, establishes a decrease, as far as women in the young: 
age groups are concerned, from the ages of 14—16 to 21- 
and, thereafter, a growing criminality frequency reaching 
maximum at the age of 70. 

Further, with regard to female criminality the table show 
a swift increase from the age of 14—16 to 16—18, tl 
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TABLE 3. Number of criminals in Germany 1928—-1929 com- 
poured with population figures. The population figures give the 
distribution per 109.000 individuals of various ages for males, 
females and both sexes. The figures for criminals give the 
number per 100.000 individuals of the population. 
(According to Roesner, 1933 a.) 


Both sexes Males Females 


1928 | i929 | 1998 | 1929 1929 


i4 to 16 years 344 318 BY 533 
18 98 237 200 
21 » 283: 292% 392 384 
25 2066 213; 36 459 
30 86 ‘ 3: 339! > 439 
40 , 5 2 2735 2727 398 
50 27 1106 987 35! 345 
60 708 DdéE 1200 5 242 
3D 332 578 , 112 
91 ; 169 36 32 


The criminality figures are as follows 
with regard to 


| juveniles 506 | 517 909 87% 157 149 
adults 1263 | 1265 | 2280 | 2995 | 342 331 


| juveniles and adults.. | 1188 | 1191 2132 | 2146 324 314 


criminality figures being practically doubled. Similarly, the 
frequency increases from the age group of 16—18 to that 
of 18—21, attaining its highest point at the age of 21—25 
with a figure more than quadruplicated from that of the age 
of 14—16. From then on the criminality figure diminishes and 
after the age of 30 a relatively marked descent appears. At 
the age of 60—7i) the criminality figure has fallen to approxi- 
mately the same value as that of the ages 14—16, thence 
descending to its minimum. 

KaILA (1939) gives a survey of the frequency of first-offenders 
and recidivists in different ages for both sexes in Finland from 
the years 1927—36. The particulars of those of 15—24 years 
of age are reproduced from year to year and those concerning 
older age groups in 5-year-periods. The age corresponds to 
the vear of life during which the crime has been committed that 


27 

Age 
_ 
| | 
| 
| 
| 
| 
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led to hard labour or prison or, respectively, a relapse into crim, 
The results are given in Tables 4a and b. Also here the fas: 
increase is notable. Maximum occurs for both sexes at the ag 

of 21. The decrease afterwards is slower on the part of t¢| 

women than of the men, in this investigation as in that referr 

to earlier. 


TABLE 4a. lndividuals sentenced to penitentiary and pris: 

in the years 1927—1936, distributed on 5-year-age grou) 

The figures have been calculated per million persons of t 
same age and sex. (According to Kaila, 1939.) 


+ 


Age 


or 


2 


Males 
First offenders 
Recidivists 1623) 7505/6346|4969|3 106/202 1| 1364186 1/520/289 

Females 
First offenders| 912| 684) 461) 412) 357| 295/251)113} 87| 29) 48) & 
Recidivists 159} 393) 451) 467) 433) 401) 293/245/150) 68 11 


TABLE 4b. lndividuals sentenced to penitentiary and pris: 

in the years 1927—1936, distributed on 1-year-age grou; 

The figures have been calculated per million persons of ¢ 
same age and sex. (According to Kaila, 1939.) 


Age 15 16 17 18 19 20 2: oe 


| Males | 
| First offenders | 2911 | 3430 | 4481 | 6013 | 7046 | 8778 | 9663 | 7864 6543) 61 

Recidivists 267 | 700 | 1527 | 2281 | 3392 | 4994 | 7058 | 7202 | 6724! bt 


Females | | 
First offenders} 346} 440| 907] 949 1010 | 987 | 827| 7 
| Recidivists $1 84] 158] 188] 344] 333) 454 429) 


If the different kinds of crimes are examined separat: 
specific deviations appear also in the different age grou; 
However, the crimes are registered differently in differ 
countries, thus, as in the case of the varying age-delimitatio 
complicating comparisons. 


= 

$$ 

| 
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French crimino-statistics record age but for a smaller 
number of crimes (i.e. only as regards those sentenced for 

rime» at the »cours d’assises», a relatively small number). 
Moreover, the classification in age groups is fairly rough. Cri- 
minality figures are lacking for recent years. 

English crimino-statistics give sex- and age-distribution for, 
inter alia, those sentenced for indictable offences by »Assizes» 
and »Quarter Sessions» (corresponding to »Verbrechen und 
Vergehen» in Germany). Also here the age groups are broad. 

German crimino-statistics provide criminality figures for 


different age groups in the case of different crimes during the 
years 1886—95 in Germany. Figures are lacking for the later 


pre-war years. 

In a table, Rorsner (1933 a) has quoted criminality figures 
for more serious imputable acts in Germany during 1929. He 
regards the figures as being, on the whole, typical of the 
recorded crimes. For this reason an extract is reproduced in 
Tables 5 a and b comprising figures relating to male and 
female criminality. 

The figures given here for different crimes conform, 
generally speaking, with particulars earlier produced by 
authors such as QueTELET, WaGNerR, vON Mayr (1917), and 
ASCHAFFENBURG (1923). 

Crimes of violence. As regards serious as well as less 
serious injury to person the maximum in the table is found on 
the part of women at the age of 30—40 years. The male 
maximum lies at the age of 21—25. With regard to murder, 
on the other hand, the female maximum occurs as early as 
at the age of 21—25, i.e. earlier than the male maximum 
which appears at the age of 25—30. The youngest age groups 
disclose a low frequency, as compared with adults, as far as 
more serious crimes of violence are concerned. This applies 
particularly to murder. As to infanticide GLetsspacu (1933) 
reveals a contrasting state of affairs, an inquiry performed by 
him showing an especially high frequency with regard to 
girls at the age of 15-18. 30—50 per cent of those sentenced 
for infanticide were at an age of 21—25. The next highest 
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percentage occurred at the age of 18—21, not less than 11 pe 
cent being below 18 years of age. 

Sexual crimes. In the table the maximum for outrage ji: 
females is found in the age group 16—18 with regard to whie! 
there is most often a question of aiding and abetting. Th: 
maximum for rape and outrage also for men is found in thi 
age group. The relatively frequent occurrence of sexual crimé 
in these age groups reveals itself also in the fact that out of th 
total a larger percentage of sexual crimes is found in young: 
age groups than in the adult ones. 

Crimes against property. Among property crimes larcen 
is committed earliest, retaining a relatively high frequency a 
through life, as shown in the table. Different forms of larcen 
have different age maxima. The most serious types, e.¢ 
robbery and blackmail as well as fraud culminate, as far a 
the women are concerned, at the age of 21—25. Other form 
of petty and grand larceny dominate as early as at an age © 
18—21. As regards fraud female criminality discloses a uniqu 
feature in so far as the maximum in these crimes occurs at a 
earlier age than for men. In the table the maximum for wome 
is found at an age of 21—25. As to the men Roeswer, in th 
same table, gives the age of 25—30 as maximum. In othe 
compilations the maxima are found at the ages of 18—21 an 
21—25, respectively. On the other hand, in the case of ha 
bouring stolen goods, according to the table, woman reach 
maximum at an age of 30—40 and man at 21—25. 

Beggars, vagabonds. In several countries statistical obse: 
vations are published regarding the frequency of beggars an: 
vagabonds. Thus, in France for more than a hundred yea 
the number of beggars and vagabonds has been registered i: 
sex groups classified according to age. Similar registration 
are found in crimino- and police-statistics also with regard | 
England and Wales, Austria and the Netherlands. In addition 
similar records can be obtained from a majority of capita 
cities. 

Danish crimino-statistics contain a special survey regardin 
those sentenced for begging and vagabondage. Danish statistic 


are distinguished by a more detailed age-classification tha 
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fABLE 6. Beggars and vagabonds in Denmark distributed 
according to age. (According to Roesner, 1936 b.) 


Sentenced in the ye: 


Age Per 100.000 inhabitants above the age of 14 


zroups, 
years Males | Females 


Copenha- } | 

gen and | Provincial |Rural com-| All 

Frederiks- towns munities | included 
berg 


14—18 8 14 
18-—20 DD 22 190 
20—25 220 300 
25—30 154 200 
30—40 277 219 
10--50 236 8 f 25O 
50 —60 89 105 
60—w 32 oe BD 


Total} 1071 236 2 170 


those of other countries. For this reason a table (Table 6) is 
published here from Roesner (1936 b). This table is based on 
particulars taken from Danish statistics of the years 1921—25. 
The greatest number of sentenced women occurred in the age 
group 20—25, while the age group 30—40 displayed the greatest 
absolute number of men. Maximum occurred in the age group 
20—25 for Copenhagen and for Frederiksberg, as well as for 
other urban and rural districts, respectively, also at a calculation 
based on 100.000 inhabitants above 14 years of age. 
Prostitution. The prostitutes are in most cases distributed 


about the age of 20, the majority in any case falling below the 
age of 30. Such an age-distribution is entailed in the nature 
of the profession. However, the age-distribution obtained de- 


pends to some extent on the statutes in force. For instance. 
according to an investigation by HaGremann (1936 a and b), the 
minimum age in Berlin in 1873 was 14 vears and */, of those 
registered were then below the age of 20. In 1925 when the 
minimum age of those registered was 20, almost */, of the 
detained cases were in the age group of 20—25 as against 
9—10 per cent below this age. This deviation does not signify 
merely the efficacy of the statutes but indicates also, as a 
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matter of course, that young individuals guilty of sexua! 
offences connected with prostitution, are not being registere:| 
as prostitutes but are to some extent taken into custodial car 
as delinquent. An orientation regarding conditions in Sweden i 
given in Table 2 (Eriksson, 1937) containing the age-distribution 
concerning women warned and sentenced for vagrancy in tly 
years 1921—34. Also here a marked upward deviation is found 


Survey regarding juvenile delinquency. 
Frequency, sex- and age-distribution. 


As regards manifestations of asocial behaviour in age grou) 
lower than those hitherto described no information is availabh)| 
in crimino-statistics. Recourse must therefore be had t 
compilations from homes and institutions organized for the ben: 
fit of children and juveniles who have been taken into custod) 
or placed under observation on account of offences of such : 
type as may, more or less justifiably, be classed under th 
heading juvenile delinquency. In the introduction an attemp 
was made to clarify the meaning of this term, viz., as being 
to some extent the equivalent of criminal tendencies or crimi 
nality in adults, paying due regard to the fundamental dis 
similarities inherent in differences of age. In the term juvenil: 
delinquency were also included irregularities in conduct of : 
recalcitrant nature even though they could not be classifie: 
as crimes. Thus, from a practical point of view the definition 
comprises two things, namely, on the one hand, actual crimi 
nality, when there is a question of definite crimes committed 
on the other, lack of discipline in general. An individual ma\ 
he guilty of definite offences against definite laws, for instance. 
in the shape of theft. Nevertheless, because of the fact that h: 
has not reached the age of imputability no punishment will | 
inflicted but he will be taken care of as a juvenile delinquent 
On the other hand, although no actual crime may have been pe! 
petrated, the individual will be looked after as a delinquen 
on account of extreme instability of temperament, etc., or action 
not exactly legally indictable but, nevertheless, insupportab! 
to those around him. The difference is often unessential. It i 
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mostly in these cases a matter of chance, whether acts equi- 
valent to crimes are committed or not. Not seldom the relatives 
conceal a particular offence mentioning only the general way- 
wardness of the person concerned. Obviously, it is far from 
easy to secure exact data regarding a case of juvenile delin- 
quency. As a rule, data submitted with regard to the frequency 
of institutional commitments on account of delinquency have 
to suffice. 

The term juvenile delinquency or analogous designations 
are now used in the literature without distinct definitions. 
Manifestly, a definition is very hard to give. Refractory 
children, comprising those who can be brought up in their 
homes, being perhaps unmanageable only during a transient 
period, may be said to occupy a position in between delinquent 
and normal children. A lower limit for delinquency may also 
be said to exist in so far as it is often combined with back- 
wardness. If the intelligence is particularly low a troublesome 
individual is nowadays regarded as an »asocial imbecile» or 
as an »imbecile psychopath» rather than as a delinquent. Thus, 
between the so-called unmanageable imbeciles and the difficult 


children the juvenile delinquent is to be found. A definite 
houndary line cannot, in principle, be determined, nor can an 
exact definition be produced. The limits must be decided with 
due regard to practical conditions, ete. The delinquents, then. 
often comprise such individuals as are committed to special 
institutions or similar care.’ Generally speaking, the cases 


1 In Sweden the so-called »protective homes», in this paper termed 
detention homes», correspond chiefly to such institutions. Individuals 
of more or less average intelligence, with tendencies towards criminality 
or commensurable acts or conduct, are fostered and educated in these 
detention homes, which were earlier of three kinds: »ordinary» detention 
homes for delinquents under 15—-16 years of age, »severe» detention 
homes for delinquents in the age of 15—18 years and also for more 
severe cases of delinquency, and, finally, detention homes for »the phy- 
sically diseased and mentally abnormal» delinquents. The Swedish »pro- 
tective homes» are nowadays termed »educational homes», for girls and 
boys under 15 years of age, »trade and profession schools» and »home 
schools», for boys and girls, respectively, aged 15—18 vears, and »homes 
for juveniles» in the age of 18—21 years. The same individuals, of an 
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have been divided in the literature in this particular manne: 
but attempts to provide clear delimitations from a practical poi) 
of view of the group in question are rare. 

It goes without saying that the frequency of inmates i) 
institutions, or in similar care, must be dependent on a num!» 
of factors. First of all, differences in the development of th 
organization of children’s welfare and its divergent judicia 
statutes must be taken into account, but also differences j 
the structure of the population. 

TésBen (1927) presents a survey regarding the develo; 
ment of children’s welfare organizations of this type in varioy 
countries. Considerable differences are noted from one count: 


intelligence correspunding to so-called dull cases, may nowadays, aft 
15 years of age, be sent to »agricultural homes». Nowadays there « 
also, as before, special detention homes for »physically diseased a: 
mentally abnormal cases». Swedish institutions for »asocial imbecile 
or »imbecile psychopaths», respectively, in the childhood age and es) 
cially the first-mentioned, incorporate largely individuals with simi! 
tendencies. They are occasionally classified as juvenile delinquents, t! 
institutions being called »educational homes» for delinquent imbeci 
boys or girls. As the imbecility is predominant, the term delinquent 
more and more rarely applied, even though it may be justifiable wi 
regard to the type of acts which may have caused their institution 
commitment. The clientele in the institutions for »asocial imbeciles 
to a larger extent of a criminal character, while in the institutions f 
»imbecile psychopaths» it is more often of the generally unmanageab 
type. If the former type of institution may be said to correspond 
so-called »protective homes» or »detention homes» for inmates of 
average intelligence, the latter may be called the equivalent of hom 
or institutions for »nervous and psychopathic children» of an avera 
intelligence. The border line between imbeciles and those of a more 
less average intelligence is, in practice, in connection with the transf 
ment into institutions of this type, drawn at an intelligence quotir 
of approximately 0.75. Children in school age of an intelligence standa 
corresponding to so-called dull cases are in Sweden mostly mixed wi' 
those of normal intelligence owing to the abscence of special institutio: 
In addition to the above-mentioned institutions there are in Swed 
state educational institutions for juvenile delinquents sentenced by Co 
of Justice. In this paper these institutions will be referred to as Sta 
Reformatories or only reformatories. The most severe cases in detenti: 
homes could and can be removed to reformatories and nowadays inma' 
in reformatories can also be removed to detention homes. 
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another. Téssen particularly dwells upon conditions in the 
| nited States. 

Increased interest in this aspect of children’s welfare must, 
of course, result in a high frequency of cases. In a majority of 
countries an increased frequency is also to be noted in later 
years. 

Frequency figures can hardly be of any value on account 
of the differences prevailing in different countries. Moreover, 
they are, as a rule, unavailable. Here only a few papers will be 
referred to. 

Nissen (1917) published in Norway one of the first reports 
regarding juvenile delinquency, giving at the same time a 
survey of the number of children taken care of, at the insti- 
gation of Kristiania’s so-called »Protective Board», in the years 
1900-—1912, disclosing an increase from year to year in absolute 
figures. 

JAcoBsEN (1922) continued the work initiated by Nissen 
with a survey for Kristiania embracing the 1-year-period 
1912—-1921 similarly restricting himself to absolute figures. 
He finds a decrease in the number of children of school age 


and up to 16 years of age reported to the »Protective Board» 
for crimes and transgressions or immoral life. He cites 899 
cases in 1912 and 157 cases in 1921, viz., a reduction of 82.55 


per cent. 

In a later work Jacopsen (1924) draws attention to the fact 
that a decrease has taken place also with regard to the total 
number of children. Taking this into account he estimates the 
actual reduction of those reported to about 80 per cent. The 
decrease was continuous except for 1918 when Jacossen found 
an increase from 1917 of 22 per cent. The decrease 1918—1919, 
as will be seen from his figures, amounts to 54 per cent. JAcos- 
sEN adds with regard to the year 1918 that »it was, as far as 
I know, our worst war year». He connects the general decrease 
with the improved standard of living among the less fortunate 
classes in the capital. For the purpose of ascertaining whether 
the frequency of juvenile delinquency was affected by the 
marked period of depression in Oslo in the years 1922—24, 
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JAcoBSEN (1925) made a compilation for these years withou 
finding any definite increase. 

The material concerning girls is included for every yea 
but, because of small numbers (7—41 cases per year), it wil 
not lend itself to special analysis. 

An increase in absolute figures, corresponding to that men 
tioned by JacosseEN, has been reported for 1918 by other authors 
Thus, RonaLp (1938), in a textbook on the psycho-pathology « 
childhood, illustrates the frequency increase during the wa 
years by figures for the years 1913—1917 from various centre 
of children’s welfare in Germany. The figures were collect: 
from Tospen (1927) and are quoted here in a re-arranged ord 
together with additional figures from TosBen’s work (Table 7 


TABLE 7. Delinquents detained in German towns during tl 
years 1913—1918. (The figures derived from Tdbben 1927.) 


Number detained by Juvenile 


Institutions in Juv. 


Courts 
in Koéln 


Leipzig | Dresden | Stuttgart} Berlin 


1913 or 13/14 456 581 903 
1914 or 14/15 292 476 292 693 
1915 or 15/16 680 880 508 982 
1916 883 1176 a7 1612 
1917 1260 1400 789 2043 

3000 


Even though these are absolute figures and not frequence 
figures, and appropriate data are lacking for the post-wa 
years, an increase of sometimes 140 per cent in the yea 
1913—1917 can hardly be explained by references to increas 
in population, judicial changes or progress regarding children 
welfare, this all the more as similar data have been obtaine 
from other countries. Thus, TOsBen (1927) quotes an increas 
in juvenile delinquency in England in 1916 of 50 per cent an 
of 100 per cent for the same year in St. Petersburg. Toss: 
does not give the female share in these figures. 

Kaira (1939), in a survey of juvenile criminality in Fil 
land 1927—36, similarly gives absolute figures of the fr 
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quency of first-offenders and recidivists in different age groups. 
He finds no frequency increase in the period of depression of 
i930—34 as far as 15—17 years old males and females are 
concerned, while an insignificant increase occurs in the case 
of those of 18—20 years of age, being very pronounced with 
regard to those of 21—24 years of age. It is much lower at 
the beginning and end than midway where, in 1933, it attains 
a clear maximum. However, only in the age groups above 25 
years is this fact especially emphasized. Therefore, no definite 
support for the contention that economic depressions play a 
particularly important part in the case of juvenile criminality 
can be elicited from the data of this author. (On the other 
hand, the figures prove that the depression after 1930 has 
ereatly affected the criminality of adults.) 

With regard to juvenile delinquency, as in the case of 
criminality generally, the part of girls is considerably less 
than that of boys which is evident, inter alia, from the fact 
that the material concerning women is invariably smaller than 
that regarding men (Lunp, 1918, HEALY and Bronner, 1928, 
ARCTANDER and Dautstrim, 1932, 1935, ARcTANDER. 
1936, Burt, 1938, and others). However, the proportions vary. 
For instance, HEALY and Bronner (1928) in two different com- 
pilations, from Chicago and Boston, respectively, concerning 
the years 1909—1921 quote a ratio in the former case from 
1/2 to 1/3.5 as against 1/5.8 to 1/12 in the latter case. 

The age at the detention, according to the majority of 
authors, extends in different countries from 7—8 years of age 
upwards in both sexes. As a rule, the girls are detained at 
a later age than the boys (Nissen, 1917, Lunp, 1918, Heaty 
and Bronner, 1928). As an instance the figures mentioned in 
HreaLy and Bronner’s paper regarding Chicago may be cited: 


Sex Under 10 years of age f ) 17 


Boys 


Girls 


| 1 % | 52 2% | 93% | 24 9% | | 
| D,5 % | 26% | 945% | 26 % | 23 9 
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The frequency of delinquency, within different age-group: 
will be discussed in greater detail in the following. 

In sum, the data obtainable in the literature regarding th 
frequency of juvenile delinquency may be said to be unreliab! 
and, particularly, dependent upon progress in the sphere « 
children’s welfare. No impression can be obtained of increas 
or decrease in the frequency of juvenile delinquency apart fro: 
periods of exceptional conditions, such as war. The girls ar 
taken care of to a smaller extent (and at a later age) tha 
the boys. 


Types of juvenile delinquency. 


Previously only two different types of juvenile delinquenc 
have been distinguished, viz., acts comparable to actual crimes 
on the one hand, and so-called general unmanageability, 0: 
the other. As regards both these groups a further classificatio: 
of juvenile delinquency can be made according to the particula 
nature of the cases. Most common among acts comparable t 
crimes are various crimes against property, usually larcen 
with or without burglary, fraud, forgery and, more rarely 
perpetration of violence of different sorts, and sexual crimes 
Truancy, running away, vagabondage, sexually immoral be 
haviour, irregular night-life, ete., are among the acts not com 
parable to crime. Further, mendacity, defiance, and othe 
forms of so-called bad conduct, belong to this category. 

Different authors adopt different modes of grouping th: 
different types of delinquency. Occasionally, the clientele i: 
defined, or exemplified, by means of longer or shorter report 
of cases, but at times, more or less detailed classifications ar 
presented. 

Evidently, reports of cases may possess a certain value 
More extensive descriptions produce more palpable impression: 
and may serve as representative types. Instances of a mor 
exceptional character may in themselves be of interest. On th: 
whole, however, conclusions of a more general type must li 
based on compilations of a large number of cases, similai 
cases being brought together under joint headings in group 
defined in one way or another. Manifestly, in large materials 
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here each individual case is described in detail, no two in- 
ances will be precisely alike. Also, when scrupulous care 

desired, no definite general conelusions will be drawn. In- 
stead, a series of more or less exhaustive biographical data 
will be given. A compilation of similar cases is necessary if 
conclusions of a general nature are to be attained. Therefore, 
only investigations of a more or less statistical nature are of 
interest in this connection and, consequently, will exclusively 
he referred to in the following. 

The majority of authors, and the most extensive works 
registering types of juvenile delinquents, deal with a male 
clientele, the female clientele, when included, being as a rule 
small. Table 8 gives data from a number of representative 
works. GRUHLE, who in 1912 published the first more com- 
prehensive work concerning these problems, gives truancy, 
running away and vagabondage as the earliest manifestations 
of delinquency in 64 per cent of 105 male inmates in insti- 
tutions. Similarly, property crimes are mentioned in 61 per 
cent, fraud and forgery in 25 per cent, acts of brutality or 
attributable to intemperance in 17 per cent and sexual crimes 
in 10 per cent. The number of cases is limited and the figures 
are, consequently, not significant. The figures do not total 100 
per cent, many delinquents having committed several crimes 
at the same time. (For the same reason, the sum will not total 
100 per cent as far as other authors included in the table are 
concerned. ) 

Later, other authors, in various countries have also proved 
that property crimes, truancy, running away and vagabondage 
predominate among acts serving as grounds for institutional 
commitment of male delinquents. Among works including 
female clientele, as a rule, considerable differences in frequency 
hetween the sexes appear. Lunp (1918) is the author of one 
of the earliest works registering boys as well as girls in a 
large number of cases of different types of delinquency. This 
work includes inmates in Swedish detention homes, received 
from 1903 to August 1914, comprising 106 girls and 743 boys 
in ordinary detention homes and 175 boys in a_ separate, 


particularly »severe» detention home (Hall). 


i 
‘ 
t 
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TABLE 8. 


Number 


Author Country Ag of 
cases 


Rizor 1910] Germany 
» 1910 > 
Gruhle 1912 

Nissen 1917} Norway 
1917 » 
Lund 1918} Sweden » Det. homes» 
» 1918 » 
1918 » »Severe 
Gregor 1918| Germany (schoolage 
1918 (over ) 
Gregor & Voigtlinder | 1918 schoolage 
> » 1918 » (over » ) 
Healy and Bronner' | 1928] Chicago Ser. I U.S.A. 
> 1928 » 
» » 1928} Boston 
1928 » 
1928 | Chicago 
1928 » 
1928 | Boston 
1928 
Skjerbek 1929 | Denmark 
1929 
1929 
1929 > 
Arctander 1936 | Norway 17 
1936 » 17 
1936 —17 
surt! 1938 | England 5—18 


1938 


Q, 


14001010 


10 x 


| 
| 


1 The figures are re-calculated to fit into the grouping in the table and must 
as approximate. When double figures are given the lowest one is definitely | 
highest one is computed by summing up which may give too high a figure, becaus 


may be guilty of several irregularities. 


4? 
| | | 
| | 
S| 446 65, 
343 | 84 
3 | 10 | 65] 
4 S| 300 
5 2) 146 
| 6 106 67) 
| 175 | 
| 46 | 39] 
10 54 48 xg 
| 26 Jor} 
12 | 71 27) 
| 306 | 
15 758 i2-] 
242 04 
17 692 | 
18 308 | ol 
20 + 314 | 
118 | 99] siy 
“ 97 |57| 
| | 43 | 2% | 
4 | 18 10 
ps | 146 69°) 
7d 27% 
27 163 278 It 
123 
| | | 74 
ne 
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Type of delinquency 


Forgery Sex Vagabondage, Assaults, General 
and irregulari Sex crime |truancy, running arson, delin- 
fraud ties away, begging damage quency ete. | 


11.5 
58.3 
4.5—8.5 
60—63 
4.7—9 48— 100 
52—53.2 40—81.6 
4.5—8.5 48 — 100 
73---74.5 37—51 
7.1—10.8 41 —100 


29.5 


49.4 


te 


x 


2.4 20.3 
46.9 


‘The figures in the two following columns are included in the maximum value. 
Forgery and fraud included. 
‘ Different forms of larceny included 


riding different authors. 
00_—9' 
with 
irglary 
») 47 10.5 32 7.2 153 34.3 64 14.5 
24 9 2.6 | 224 65.3 40 27 dd | 16.0 
OL 97| 25.4 11 | 10.48] 68 64.76 18| 17.14 
Bh | 18.3 
| 72.6 
2H) oo 46 43.4 2 1.9 7 6.6 3 2.8 | 
Wi 243 25 47 | 6.3 [203 27.4 155} 20.9 | 
504 6.3 16 | 9.1 [108 61.7 58] 33.3 | 
19 41 Y4 | 52 
iad 22 41 | 
3 46.1 | 
Bh 43 11 14.8 
4.0 17 6 11.0 
20 3.0--5.0 
7-31 08 0.5--1.4 
(0.4 0.5—1.3 
7 20 10. 4.5 
3.0 | 
34 37.3 16 1.3—2.1 | 
0.3 37.5—71.9 1.0—1.6 
sic | 3.4 9 7.6 6 5.1 
ia 1 1.0 24 7 2 1 1.0 29 | 29.9 
- I 32.6 2 1.7 2 4.7 
; 1 4 | 
27 664] 45.2 4.8 
23 30.7 3 1.0 | 
32] 19.6 2} 12 Jarl] 129) 
is 33 | 47.2 30.7 | 18.6 
| 22.5 | 12.5 | 44.4 
: 
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In both sexes larceny crimes prevail, especially in the boys 
at the »severe» detention home (Hall). Larceny with burglary 
is rare among the females, while in the groups committed fo; 
sexual irregularities and crimes there are 45.3 per cent as agains 
6.3—9.1 per cent among the boys. Wilful damage to person an 
to property occurs almost exclusively among the boys. 

In the tables of figures from recent authors, those of Hea 
and Bronner (1928) and Burt (1938) are re-caleulated to fi 
into the table and are only approximate. In HeEALy and Bro» 
NER’s paper both sexes disclose high frequency of propert 
crimes, the figure being, however, considerably lower wit! 
regard to girls than to boys. The figures given for »Offenc: 
of sex Nature» are, on the other hand, remarkably high amon 
the girls. 

The differences emerging from inquiries by different autho: 
may be explained in various ways. For reasons already stated 
it is, in practice, as a matter of course, difficult always t 
secure reliable data. Further the authors but rarely have a 
their disposal comparable materials. The table illustrates thi 
point when figures relating to the 743 boys from »ordinary 
detention homes are compared with those regarding the 17 
boys from the »severe» detention home (Hall) in Lunp’s pape 
The latter category discloses a higher significant frequency a 
regards larceny as well as, to a greater extent, larceny wit 
burglary, and also vagabondage, as against the other detentio; 
home inmates. The differences are 28.8 + 1.77, 31.1 = 4.07 
34.3 + 4.02 per cent in the respective categories. Regar 
must be paid to differences in such factors as age and oth 
characteristics of the clientele. The same applies, correspond 
ingly, to comparisons between institutional clientele in differen 
countries or to clienteles from juvenile courts in different places 
(Cp. HeaLy and Bronner’s Chicago and Boston elienteles in th 
table.) Burr (1938) points out characteristic parallels wit 
regard to the intellectual type and character of crime in th 
clientele, a matter which will be referred to later. 

The significance of age factors will here be more closel 
entered upon in connection with the distribution of differen 
types of delinquency in a certain number of cases. Just a 
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‘riminality varies in its manifestations in different age groups, 
the same might be expected with regard to the particular type 
f delinquency. This has, in fact, been stated by several authors. 
However, the present author has been unable to trace any in- 
vestigation in which this question has been adequately dealt 
with. Either maximum ages have been given with regard to 
different types of delinquency in a certain number of cases, 
or the different types have been distributed on different age 
groups, for instance, at or above school age, or again, the 
frequency of various types of delinquency has been stated 
within different ages. (GRUHLE, 1912, Grecor, 1918, Grecor and 
VoIgTLANDER, 1918, EKeNBERG and HerzreLp, quoted by BUHLER, 
1931.) But, on the one hand, the number of cases is restricted, 
and, on the other, the results are not discussed in’ such 
& Way as to guarantee sufficiently representative conditions. 
In some cases, the material is actually selected. A definite 
knowledge can, therefore, not be acquired regarding the point 
whether age of commitment differs as to one type of delin- 
quency or another, nor with regard to the particular type of 
delinquency at a given age. It appears that practical experience 
and general opinions, rather than scientific evidence, have 
actuated different authors in reaching the conclusion that 
delinquency at an earlier age is characterized by general un- 
manageability, occasionally combined with fits of rage, mali- 
cious damage or mendacity, while with increase of age it 
hecomes more differentiated taking the form of truancy, running 
away and property crimes and, finally, on the approach of 
puberty, sexual offences. This is, of course, in principle, reason- 
able and likely. Nevertheless, further elucidation of these 
conditions by means of a statistical analysis is desirable. 


Juvenile delinquency and environment. 


As stated before, the question to what extent juvenile 
delinquency may be ascribed to hereditary or environmental 
factors, respectively, is the main problem. Environmental 
factors which may be of particular importance are, partly, of 
a general character, viz., relating to the structure of the society, 
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partly, of a more specific nature in so far as they differ from 
one case to another. In this connection questions relating to th 
part played by general conditions prevailing, already to som: 
extent touched upon, will have to be dealt with, as well as th 
importance of urban as against rural environment, a subjeci 
which will be discussed later. Apart from these general milieu 
factors more specific influences will have to be taken into 
account, i.e. that of the character of the family, school and 
other more or less special factors of surroundings, with ar 
impact varying according to age. However, families, schools 
ete., are, evidently, influenced by general social conditions 
Therefore, a definite boundary line cannot easily be draw: 
between these two headings. In addition, a scientific inquiry 
is complicated because of the fact that the conditions whic! 
have to be taken into consideration are only partly of a de 
finite type, viz., they cannot be exactly denominated. 


The family as environmental factor. 
When detailed information regarding a case is available it ma 
be possible to reach a definite opinion in regard to the suitabilit 


of the home. In many cases information is scanty or the home ma 
be on the borderline of what is thought suitable. Even if in som 
‘ases Opinions may be warranted they can hardly be used as 

basis of scientifie inquiries. Moreover a sufficiently detailed know 
ledge of conditions can hardly be available in a sufficient! 
large number of cases, because of which a material, extensiv: 
enough to warrant a conclusion, will not be at disposa! 
Secondly, even though an opinion may be founded on a: 
exhaustive knowledge of the character of the home, conclusion 
of this sort can hardly form the basis of scientific investigation: 
as they are subjective, i.e. open to doubt. General opinions « 
this kind cannot be established as facts and proved. 

Another way of procedure then offers itself, viz., to ascertai 
the importance of certain definite factors within the home whic! 
can be clearly defined, thus limiting the inquiry to certai) 
aspects of domestic life only. The factors which have mos 
readily presented themselves for consideration and which hav: 
been examined are as follows: 
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Economie conditions of a varying nature. 

Illegitimate births. 

Other forms of broken homes (one parent dead, foster- 
parents, step-parents). 

Criminality, alcoholism, ete., in the parents. 

A number of investigations have been carried out regard- 
ing these questions. The results have not always been closely 
discussed, neither has it been possible in every case to secure 
suitable controls, nor have the figures reached been analysed 
satisfactorily from a statistical point of view. 

Economic differences between the homes. Inquiries vary 
considerably, as to methods concerning the grouping of the homes 
of juvenile delinquents, with regard to economic differences. 
Fundamentally, the question is to what extent juvenile delinquents 
are found in different social strata and, consequently, how a pro- 
cess of economic levelling would affect differences in this respect. 
The differences between the social classes are essentially of an 
economic nature although other dissimilarities exist, e. g.. with 
regard to the educational standard of the parents and the educa- 
tion and care which they have been able to give their children. 
In comparing two families with an equal income substantial 
dissimilarities may be noted. When studying this problem the 
standard of income may be strictly adhered to. However, a 
social classification may also be adopted taking into account 
additional factors. In both cases it is, nevertheless, difficult to 
establish satisfactory boundary lines. Furthermore, the majority 
of authors who have studied this subject have collected their 
clienteles from homes, juvenile courts or institutions of some 
other specific type. For this reason, a selection has, undeniably, 
taken place from a social and economic point of view since 
children of well-to-do parents will rarely be subjected to this 
kind of detention. Therefore, the environmental factors thus 
revealing themselves will throw a one-sided light on conditions 
prevailing in a selected group, viz., the particular delinquents 
on behalf of whom the society has been compelled to arrange 
custody in one form or another. 

On account of the inevitable deficiencies inherent in a 
selection and of lack of precision as regards grouping of 
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the material, the results are bound to vary. Further, whatever 
results obtained, they cannot simply be ascribed to differences 
in environment, i.e. to dissimilarities of a social economic nature 
between one home or another. The more or less fortunate 
circumstances in a home are partly a product of mere chance 
and may be said to be of an environmental nature. But the ex 
planation may lie in the hereditary constitution of the parents. 
In the present state of society each individual cannot, con- 
ceivably, reach the position he may deserve on the social 
ladder, even though a certain amount of class circulation 
occurs. It is impossible to state to what extent hereditary 
factors are decisive with respect to the differences disclosed. 
Undeniably, the figures possess a certain value as illustrative 
of the facts but they cannot be brought to the point of definite 
analysis of causes. For this reason only a very brief summary 
of some inquiries on this subject will be presented below. 
Lunp (1918) compares the conditions revealed in his own 
above-mentioned material with those in a control. The contro! 
is said to be chosen in such a way, from elementary schools in 
the suburbs of Stockholm and Gothenburg and other places. 
and also from institutions, that the families of the delinquent 
and non-delinquent were practically identical with regard to 
their social status. It is difficult to estimate the nature of this 
contention of the author, since, at the same time, a numbe! 
of differences of a social and economic character as between 
the two materials are related. They are divided by the author 
into feur groups with regard to the economic status of the 
respective families, a classification which, in his opinion, i- 
based on a general judgement formed on the grounds of an 
accurate knowledge of the various families. He maintains thai 
such a general judgement corresponds more fairly than, fo: 
instance, the amount of income to the actual position in so fa 
as the income must be placed in relation to the number 0! 
children, illnesses, debts, ete., within a particular family. Whe: 
individuals without a parental home were eliminated, it emerge: 
that less than */, of the juvenile delinquents had come from 
families with good or very good economy, while */, of the non 
delinquents were descendants of the corresponding groups 0 


y 
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amilies. Also with regard to poor and very poor families, 
respectively, a marked frequency difference existed. In not 
ess than 30.4 per cent did the parents of delinquents belong 
09 the last-mentioned category while the percentage of the 
non-delinquents was 7.9. Among the delinquents the poverty 
of the parents proved most pronounced with regard to the girls 
and to those from the »severe» detention home (Hall), 70 per 
cent of the former and 70.3 per cent of the latter having grown 
up in families designated as poor or very poor. Because of this 
LuND does not contend that poverty in itself may be regarded 
as an importive cause, however much certain cases may invite 
such a conclusion. He points out that the poverty in the families 
of the delinquents was caused, inter alia, by a manner of spend- 
ing the income different from that relating to the families of 
the non-delinquents, instancing this by a reference to the con- 
siderably higher frequency of intemperance in the fore-mentioned 
category. 

HeALy and Bronner (1928) divide their Chicago clientele of 
675 cases into five groups with clearly defined boundaries, 
similar to the methods adopted by other American authors, on 
the basis of the economic circumstances of the family, 5 per 
cent of the cases being headed destitution, 22 per cent poverty, 
35 per cent normal, 34 per cent comfort, and 4 per cent lurcury. 
These authors emphasize the surprising fact that the results 
do not preponderate in the direction of the economically less 
favoured groups. However, everything depends on the way in 
which the limits have been drawn. If the term destitution refers 
to those living on the verge of starvation, the figure 5 per cent 
may be regarded as rather high in a civilized country. But, in 
the absence of figures concerning the actual distribution. of the 
total population of Chicago on the same principle of classi- 
fication no definite statement can be reached. 

Burt (1938), in his inquiry, classifies the cases on the 
model of Boorn (1889), quoted by Burr (1938), adopting eight 
¢croups. In Burt’s material 19 per cent fall within the two 
poorest groups i.e. a clientele belonging to very poor homes. 
Of the total population of London 8 per cent are included 
within this group, i.e. a figure less than half that of Burt's. 
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37 per cent of Burts clientele belong to the two groups ot 
moderately poor, corresponding to 22 per cent of the total! 
population. The greater part or 42 per cent of Burr’s clientel 
are incorporated in the two groups which are termed comfort 
able by Boorn. Only a few per cent will, thus, fall within the 
groups of well-to-do. The figures relate to Burt's entir 
material, consisting of 123 boys and 74 girls. As regards th: 
latter, the author adds that the material is insufficient t 
illuminate differences between the sexes but it appears to him 
that the girls belong, to a lesser extent than the boys, to thi 
groups of well-to-do or even to the group of comfortable 
Burt’s results, with more than 50 per cent from homes de 
signated as poor or very poor, contrast with the figures quoted 
earlier by HeaLy and Bronner, a fact which has duly astonished 
the author, particularly in view of the fact that BreckenripG! 
and Appotr (1912), as he points out, in their excellent inves 
tigation of the home conditions of court cases in the same city 
allege that in round numbers nine-tenths of the delinquen' 
girls and three-fourths of the delinquent boys come from th: 
homes of the poor, a term which, as they explain, roughly include- 
the four lowest grades in CuarLes Boortu’s classification. 

Considerable differences in results, as stated in figures, are 
in fact, fairly natural in comparing investigations based 01 
vaguely drawn boundary lines. The differences may simpl) 
depend on the different grounds of classification. On the othe: 
hand, these differences illustrate the contention previously 
stated that the results of inquiries of this kind are bound to bi 
uncertain. 

Further, Burt has made an attempt to calculate the cor 
relation coefficients of juvenile offenders in different parts o 
London with certain demographic phenomena in the corresponding 
districts, viz., number of births (correlation coefficient = 0.40 
number of deaths (0.70), density of population (0.77), built are: 
(0.22), frequency of illegitimate births (0.05), number of child 
ren scheduled for public Elementary Education (0.63), togethe 
with figures obtained of poverty, as classified by Booth (0.63) 
With regard to these figures the author states that »they ar 
sufficient to show that the connection of childish offences wit! 


DELINQUENCY IN GIRLS AND ITS PROGNOSIS D1 


poverty and its concomitants is significantly high, though not 
30 high, perhaps, as previous inquirers, trusting mainly to ex- 
perience and general impression, have, as a rule, implied». And 
further: »Once more, it must be born in mind that data col- 
lected for a period of two years only, and that a period still 
influenced by the effects of the war can be in no way con- 
elusive. They do, however, at least point out a fruitful problem 
for further research and the method by which that problem can 
be profitably attacked.» Burt quotes some additional correlation 
coefficients for factors active within the home, for poverty 0.15, 
for defective family relationships 0.33, for vicious homes 0.39 
and for defective discipline 0.55. 

In reality the results hardly reveal more than will con- 
tentions reached without any special investigation, viz., that 
delinquents detained at institutions originate from the poor 
classes, with high numbers of births and deaths, overcrowded 
dwellings and a relatively high proportion of illegitimate 
children ete., the reason being, simply, that, as previously 
stated, parents in good economic conditions arrange for their 
delinquent children in other ways, avoiding, as long as possible, 
to deliver them into the hands of institutions. The well-to-do 
keep their black sheep while the poor are forced to send them 
to institutions. 

Lunp (1918) has attained similar results. Thus, he finds 
that not less than 31.9 per cent of his delinquent clientele have 
grown up in dwellings consisting of one single room. His con- 
trols, however, disclose a corresponding figure of 26.7 per 
cent not significantly differentiated from the fore-mentioned 
one. This is probably due to the smallness of the material 
(752 and 789 cases, respectively), since, as mentioned earlier, 
the controls lived under better conditions. This is evident also 
from the fact that the difference is significant when the figures 
relating to the clientele from the »severe» type of detention 
home (Hall) are compared to those of the controls. Here the 
differences are significant, amounting to 12.4 + 4.01 per cent. 
In addition, Lunp finds a considerably larger number of 
families with lodgers among his delinquent clientele as com- 
pared to that of the controls (28.9 per cent and 5.7 per cent, 


52 SVEN AHNSJO 


respectively, of 752 and 789 cases, respectively, the difference 
being 23.2 + 1.85). On the part of the girls the figure was 
particularly high (34.3 per cent and 6.7 per cent, respectively. 
of 99 and 104 cases, respectively, the difference being 27.6 + 
5.36). As regards these figures the author adds, »considering 
further that the families of the non-delinquents with lodgers 
had, as a rule, two or more rooms, while in the case of the 
delinquents often only one room was available to the family 
and their lodgers, the difference in this respect between the 
two groups becomes more pertinent and ominous 

Among the authors who have dealt particularly with 
different home conditions and their significance are Korri 
PETERSEN (1927), Owens (1929), Giueck and Eleanor, 
(1930 and 1934). 

For reasons already mentioned the inquiries referred to 
above have not been carried to more definite conclusions. 
Here some of the most important ones have been selected for 
the purpose of clarifying the sources of error and there is 
hardly any reason to add further reports of literature in this 
field. 

Illegitimate births. Apart from the economic factors the 
domestic environment of the juvenile delinquents has bee: 
studied also with respect to the guardians, i.e. the parents o1 
those acting on their behalf. 

In this connection particular stress has been laid on th: 
birth of the juvenile delinquent. Available text- and hand 
books, as well as individual authors, state the frequency 0! 
illegitimate births as being higher among the criminal populatio: 
and among the delinquent juveniles than among the norma 
population, notwithstanding the fact that it decreases with ag: 
because of a proportionally higher infant mortality among tly 
illegitimately born, as well as of adoptions. 

With regard to the delinquents a general source of erro 
has mostly been left unnoticed, namely, the fact that in a com 
plete family, with both parents alive, the possibilities of takin: 
care of less promising children are greater than in a hom 
without a father, this being, of course, often relevant to illegi 
timate children. The mother of a child born out of wedloc! 
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must earn a living by a trade or profession. First of all, she 
cannot, therefore, take care of her child and give it an education 
equal to that which would be in her power if she were supported 
by a man. More important still is the fact that if the child is 
less likely to turn out well she has smaller opportunities of 
preventing its commitment to an institution. The natural attitude 
of the authorities is often that children lacking proper super- 
vision should be placed under guardianship. Furthermore, the 
laws often provide better facilities for taking care of illegitimate 
children than others. Supposing that two children show mode- 
rately delinquent tendencies it is more likely that the one living 
with its parents will escape institutional commitment than the 
one born out of wedlock in the care of the mother only. This 
source of error is pointed out here because of the scanty regard 
paid to it. Below, some important works in this field will be 
reported and certain other sources of error referred to. 

In Table 9 data regarding frequency of illegitimate births 
in a number of countries and in particular countries during 
different periods will be given for the purpose of showing the 
differences occurring in this connection. It goes without saying 
that frequency figures without figures for comparison will con- 
vey merely a rough idea of the relative rate of frequency. The 
table also reports figures of frequency among delinquent indivi- 
duals together with control figures from the same authors when 
such are available. However, since the frequency of illegitimate 
births not only varies with regard to different countries and 
different periods of time but also in urban and rural districts 
and in different social conditions, it must be very difficult to 
get suitable controls and in any case it is necessary to make 
a very thorough analysis. 

Lunp (1918) has collected his controls from »practically the 
same social grades» as those constituting the clienteles of the 
detention homes and, in addition, he has proved that the con- 
trols are distributed in approximately the same way with regard 
to the frequency of those born in towns and in the country. He 
finds 23.7 per cent illegitimately born as against 11.3 per cent 
in the controls, i.e. a difference of 12.4 + 1.83 per cent. As 
to those from the »severe» type of detention home (Hall) and 
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the girls, respectively, the percentages were 26.8 and 29.2. In 
the male controls the percentage of illegitimate births was 11.4 
as against 10.4 in the female controls. Thus, the differences 
hetween delinquents and controls are 15.43.55 for boys and 
18.8 + 5.32 for girls. For this reason Lunp does not exclude 
the possibility of a certain relation between the frequency of 
illegitimate births and the degree of juvenile criminality. Similar 
to earlier authors, e. g., GruwLe (1912) and Heymann (1914), Lunp 
regards these figures as indicative of the importance of this 
relation in the chain of circumstances which affect the develop- 
ment of children. It will be seen from the table that also other 
authors have reached the same results, often relating the delin- 
quency to the frequeney of illegitimate births. 

Several authors have found a higher frequency of crimi- 


nality, increased recidivism, ete., in those illegitimately born as 


compared with legitimate births (AscHArrENBURG, 1923, 'TONNIES, 
1930, and others). 

Even though it may be regarded as proved that illegitimate 
children are to a larger extent detained in institutions and 
included under the heading juvenile delinquents, than child 
ren legitimately born, the figures are not easily explained. It 
has already been pointed out that the mother often has no 
possibility to take care of her child and prevent its detention, 
which entails an important factor of selection. Mothers of il- 
legitimate children may in certain societies and particularly 
during certain periods of time with some reason be looked 
upon as inferior. This applies to women of a low standard of 
intelligence, of loose habits, etc. In other societies irregularities 
of this kind are of less significance. For instance, in Stockholm 
there exists a form of not legitimate marriage, implying that 
the partners share an ordinary family life without having 
applied for a marriage certificate from the Church or Civil 
authorities. In certain social grades, not particularly lowly, 
such a co-habitation is considered equal to family life, involving 
no social stigma. Consequently, generalizations are out of the 
question. Even though in some cases mothers of illegitimate 
children may, in some respects, be called slightly defective, no 
definite conclusions can be drawn from this fact. The delin 
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queney of the child may depend on hereditary factors causing 
defects in intelligence, ete. On the other hand, the expla 
nation may be the particular circumstances of the social position 
entailing, perhaps, deficiencies in care and education and the 
feeling of being a social outeast which is inherent in illegitimacy. 

Broken homes of other types. Domestic and family conditions 
similar to those often applying to illegitimate children may also 
be produced in other ways, e. g., through the death of a father 
or a mother, by divorce and so on. Also such cases have formed 
the subject of various studies. In principle, the same sources of 
error appear here as in the case of illegitimacy. Thus, a high 
frequency of juvenile delinquency may be expected because ot 
the increased risk of detention in the event of the death of one 
parent or both, divorce or similar occurrences. 

Lunp (1918) discloses throughout higher figures of juvenile 
delinquency in connection with various forms of lack of parental! 
supervision than in the controls. Under the heading deceased 
parents 21.8 per cent are fatherless among 849 cases of juvenile 
delinquency as against 15 per cent among 815 normal cases. 
i.e. a difference of 6.8 + 1.89 per cent. The corresponding 
figures for motherless children were 16.5 as against 9.1 per 
cent, the difference being 7.4 + 1.62 per cent. The difference: 
was even greater in the figures concerning juvenile delinquents 
and non-delinquents, respectively, as regards frequency of fami 
lies deserted by father or mother. As to fathers the figures her: 
revealed were 9.4 as against 3.5 per cent, a difference of 5.97 
1.19 per cent, as to mothers 3.3 as against 0.5 per cent, a diffe 
rence of 2.8 + 0.66 per cent. The figures obtained were simila: 
with regard to the girls. 

These differences are particularly noticeable as regards case: 
collected from the »severe» type of detention home (Hall), the 
percentage of those without a father or a mother being 66.1 as 
against 46.7 in the case of others and 26.5 in the controls. Th: 
percentage of fatherless was throughout higher also for the girls 
than the percentage of motherless. 

Similar figures have been propounded earlier by a great 
number of authors, e. g., Spann (1904) and Grune (1912). 

Luxp coneludes his chapter on this particular subject as 
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follows: »By finding out the degree and type of broken homes 
of juvenile delinquents it is, however, impossible to evaluate 
the importance of this factor as a cause of the asocial tenden- 
cies ... the difference which occurs between the two groups with 
regard to the frequency of broken homes is certainly in not a 
few cases fundamental though not decisive ...» It is of vital 
importance to know whether broken homes are regarded as 
srounds for detention or cause of juvenile delinquency. In this 
regard the figures published do not warrant any definite 
conclusion. 

Lund supplements this inquiry with material proving the 
high frequency among the delinquents, as compared to non- 
delinquents, of mothers working outside the home. This may, 
naturally, constitute a contributive cause for detention but the 
figures do not show whether it is an actual cause of the delin- 
quency. 

Later these questions have been studied particularly by 
HeaLy and Bronner (1928) who have collected data regarding 
so-called broken homes in their Boston as well as in their 
Chicago clientele. Only in just over half the number of cases 
were »normal» domestic conditions found. When both clien- 
teles are taken together one of the parents was deceased in 
27 per cent of the cases, both in approximately 4 per cent, 
while the parents lived apart in 15 per cent. In addition, the 
mothers worked outside the home in 17 per cent. The authors 
contend that »most of these facts represent conditions not 


nearly so extensively obtaining in the family life of similar 
series of unselected children in the general population». In 


their series of 675 Chicago cases. i.e. 420 boys and 255 girls, 
the total number of »broken homes» comprised 49 and 53 per cent, 
respectively. HeaLy and Bronner do not submit any controls. 
Also Burt (1938) discusses these problems, indicating similar 
figures. In this connection he examines the question of the 
significance of the only child. In his clientele the only child 
appears in 12.2 per cent among offenders as against 1.7 per 
cent in the controls. Like other authors who have paid 
attention to these and similar family problems, e. g. VAN SENDEN 
Tuets, 1924, Heary and Brenner, 1928, Burt offers no definite 
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opinion stating: »Finally, it is surprising to notice how, again 
and again, the delinquent is the only child in his family. Often. 
if not actually the only one at the time of the inquiry, he has 
been so during his earliest years: he is the eldest and _ his 
brothers and sisters are late additions and still tiny. Or again. 
he himself may be the only child in another sense: he is the 
youngest of the family, and all the other offspring of his parents 
are grown up and so no longer children. 

The problem of foster-parents and other substitutes for 
real parents is also among the factors connected with defective 
domestic conditions. Lunp (1918) finds that only 65.8 per cent 
of his delinquents have grown up in a home proper while the 
corresponding percentage of non-delinquents was 94.2. 27.6 
per cent of the delinquents had been left in the custody of 
families as against 5.3 per cent in the controls, while 11.5 
per cent had stayed, at least temporarily, in homes or poor 
relief institutions as against 0.5 per cent in the controls. 

Other authors present similar data. For instance, Buri 
(1938), who also refers to controls, gives on an average, 10.1 
per cent of step- or foster-parents among the delinquents, 15.2 
step- or foster-mothers, 15.2 grown up in institutions and 13.2 
grown up in the homes of friends and relatives, the correspond 
ing figures for non-offenders being 5.0, 2.2, 0.2 and 0.7, respec 
tively. The total percentage of broken families was 58.0 as 
against 38.2 in the controls. 

Even though the figures quoted above may be high they 
constitute no scientific evidence of the significance of these 
factors as regards the origin of juvenile delinquency. Also here 
the points of view earlier emphasized as regards illegitimacy 
play an inevitable part. In the event of divorce the same position 
arises as earlier defined regarding illegitimacy. Nor can the 
child to the same extent be prevented from detention at an 
institution, when one or both parents are dead and the child 
itself in the custody of foster-parents, friends or relatives, as 
might be the case were the parents alive and interested in its 
welfare. 

In addition to the factors touched upon above questions 
similar to those discussed in connection with birth enter into 
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he problem. When one of the parents leaves the home with or 
without divorce, inferiority in the parent may to some degree 
e assumed. In some of the cases one or both parents are defective 
n different ways. No generalizations, nor definite conelusions 
an be any the more justified here. As before, the cause of the 
uvenile delinquency may have to be sought for in hereditary 
actors producing inferiority of this or that type. On the other 
and, the explanation may also lie in environmental factors 
arising in homes which for these reasons have been split up. 
Alcoholism, criminality, loose habits of the parents. As regards 
factors concerning the quality of the home, significant in con- 
nection with the origin of juvenile delinquency, it is difficult 
to determine the boundary line between such conditions as 
may be regarded as active within the home and such as may, 
to some degree, be looked upon as of a general nature, but, 
nevertheless, influencing domestic life, thus affecting the 
character of the home milieu. Alcoholism, criminality and 
loose habits are among those factors. Aleoholism might be 
considered as a social factor; the frequency of this social 
phenomenon may possibly affect the frequency of delinquency 
in a younger generation, but, in performing an inquiry, one 
may disregard the social aspects in connection with alcoholism 
and restrict the question simply to the prevalence of alcoholism 
among parents of delinquents. It may, however, be born in 
mind that aleoholism, like criminality and loose habits, varies 
in frequency in different social strata and that, in investigating 
the frequency of these factors, it is impossible to avoid a social 
selection from poor homes. Effect and reaction interblend. A 
person takes to drink when he has become a victim to adversity 
and poverty but drink, in its turn, becomes a further cause for 
social deterioration and destitution. It is therefore in all 
circumstances, difficult to draw definite conclusions regarding 
the set of causes in operation. Further, there are difficulties in 
defining a phenomenon such as alcoholism. Limits are drawn 
differently by different authors. Data are more or less in- 
complete, ete. All this contributes to varying results. The data 
are collected from countries where conditions diverge, from 
social grades different from one another, delimitations have 
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been decided in a different way. Manifestly, it must, then, be 
hard to reach definite conclusions. 

A great number of inquiries appear in the literature regard- 
ing alcoholism. The most important ones have been included in 
Table 10. Data of a vague character regarding the occurrence 
of alcoholism cannot, of course, be the subject of a scientific 
discussion. For this reason, inquiries comprehending a fairly 
hig material with numerical values indicated, have been selected. 
As will be seen from the figures, they differ very materially 
from one inquiry to another. Horre gives 72 per cent, Buri 
only 12—16 per cent of cases in which the father was a drunkard, 
ete. Lunp’s inquiry is of particular interest since the materia! 
is fairly extensive and covers Swedish conditions. He finds the 
figure 36.0 per cent among fathers of delinquents as against 
8.1 per cent in the controls, i.e. a difference of 27.9 + 2.15 
per cent, and among their mothers 6.4 per cent as against 0.4 
per cent in the controls. The difference amounts to 6.0 + 0.93 
per cent. For both parents the corresponding figures are 5.1 
and 0.3 per cent with a difference of 4.8 + 0.93 per cent and 
in one or both parents 31.7 and 7.5 per cent with a difference 
of 24.2 + 1.91 per cent. 

Table 11 gives the results of corresponding important in 
vestigations concerning criminality in parents of delinquents. 
As will be seen, also these figures vary substantially. Thus, 
the figures on the frequency of criminality in one or both 
parents vary from 18 per cent according to ArcTANDER to 72 
per cent according to GruuLe. Also in the father or mother 
only the deviations are great. Throughout the frequency of 
criminality is lower in the mother than in the father. Lunp’s 
investigation is of particular interest also in the case of crimi- 
nality. He obtains from the fathers of delinquents and non 
delinquents a difference in criminality frequency of 10.5 + 1.15 
per cent. In a part of the material comprising more difficult 
cases (the Hall material) the difference amounts to 13.1 + 2.65 
per cent. As regards the mothers the corresponding differences 
are 2.6 + 0.57 per cent and 6.3 + 1.87 per cent. For one or 
both parents differences of 10.0 = 1.13 per cent and 16.1 


2.37 per cent, respectively, are obtained. Both the parents of 
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elinquents had served sentences in 1.4 and 2.0 per cent, re- 
~pectively, as against 0 among non-delinquents. 

As regards lasciviousness, loose habits, immoral conduct, 
vfe., frequency figures concerning parents, particularly mothers 
of delinquents, occur in very few inquiries. Some figures will, 

owever, be found in Table 12. The frequency figures are here 
uore or less similar. Lunp states a frequency of lasciviousnes. 
in mothers in his elientele of delinquents from the Swedish 
detention homes of 16.7 per cent as against 2.8 per cent among 
ion-delinquents. The difference amounts to 13.9 + 1.65 per 
cent. The conditions are similar with regard to boys and girls. 

The figures regarding high frequency of alcoholism, cri- 
minality, ete., among parents of delinquents obtainable in the 
literature are not easily explained. The sources of error have 
already been discussed above, difficulties in defining the con- 
ceptions, the factors of selection, etc., emphasized. 

Over and above these factors we have, however, to take 
into account the fact that a great number of psychical defects 
occur among drunkards, criminals, vagrants, ete., defeets which 
preclude the elimination of heredity as a cause of the juvenile 
delinquency. For this reason, these frequency figures will not 
serve as a guide to definite conclusions regarding the effect of 
environmental and hereditary factors, respectively. 


Environmental conditions outside the home. 


The first years of life are practically always spent within 
the walls of the home. Before school-age the child is brought 


into contact with other children of more or less the same age 
in playing-grounds. When school begins an essential change 
takes place in the environmental conditions of the child. 
School occupies a great part of the day. The child acquires 
playmates and, particularly in poor homes or wherever children 
are less well attended to, it will pass a great deal of its time 
outdoors associating with companions. The school-age over, 
employments follow and the making of new friends. With an 
income of its own, public amusements of various types begin 
to play an ever-growing part. These general remarks apply, of 
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course, more to towns than to rural areas. In the country hom: 
life is more important than in the towns, especially where th 
population is sparse. In later decades, however, communication 
have reduced these differences to some extent. In additio 
conditions are, naturally, very dissimilar in different countrie 

Therefore it is, a priori, impossible to arrive at geners 
conclusions as regards the significance of environmental facto) 
outside the home. In one group of cases these factors may | 
totally different from those of another group. Furthermore, t! 
frequency of delinquents detained is to a great deal depende: 
on administrative circumstances. On the whole, social institutio: 
for the education of children are more efficient in towns tha 
in rural regions. Also, the police force is more prominent 
towns, etc. Figures relating to countries and places disclosii 
differences in social administration, implying dissimilarities wit 
regard to detention, cannot, therefore, be immediately compare: 

An additional complication lies in the difficulty of determi: 
ing the particular environmental factors outside the hon 
which are active in the individual case. Parents and relativ: 
are prone to attribute much importance to the influence of ba 
companions. It is, in the individual case, most often extreme 
hard to decide whether the bad companions have turned | 
simply by chance or whether an inclination to seek out lik 
minded persons has been the true explanation. A group of mo 
or less delinquent children who have joined together in a gai 
of some sort may partly consist of more enterprising individua|-. 
who possess, in faet, permanent tendencies to delinquency, a1 
partly of individuals who have been drawn in by chance « 
by a more innocent longing for adventure, etc. Even then, ho. 
ever, insuperable difficulties will most often prevent defini 
conclusions as to the psychological factors in the individu || 
case and opinions will often be formed subjectively. Und 
these circumstances it is only natural that data obtainable 
the literature will be of a varying nature and in some inquiri 
there is no doubt at all that the data submitted are too su 
jective to be ascribed a scientific value. 

Below inquiries carried out with a view to elucidating t 


part played by environmental factors outside the home will 
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iscussed against the background of the sources of error just 
dicated. 

Burt (1938) has calculated a coefficient of association for 

ie relation between crimes and environmental conditions 
.stablished outside the home, arriving at the figure 0.29. In 
mparison with the coefficients reached by Burr in the same 
anner as regards conditions inside the home this figure is 
higher than that obtained for material factors, such as indi- 
cence, ete., in the home, but, at the same time, distinctly lower 
(nan that recorded for social factors within the home, i. e. inter 
alia, defective family relationships, vicious homes and defective 
diseipline. 

Essentially they represent only a statistical expression of 
conclusions regarding factors and correlations which are highly 
subjective and, consequently, of small evidential value. 

Rural and urban environment. In principle, two different 
roads lead to the determination of the significance of urban and 
rural environment, respectively. On the one hand, the frequency 
of delinquents among a number of town children may be 
examined as against a corresponding number of rural children, 
on the other hand, the frequency of urban and rural children, 


respectively, in a certain number of delinquents can be 


investigated, in which case the material should comprise a 
certain rural district or a certain town or certain towns. In 
the latter case, it is of course necessary to relate the town 
and the rural children to the number of children in the age 
xvroup concerned in the corresponding population. 

In comparing country and town a number of sources of 
error have to be taken into account. In very sparsely populated 
districts delinquency, like criminality, will hardly come to the 
fore in the same way as in more densely populated areas. When 
there are no neighbours within reach there is no one to annoy. 
The delinquency affects parents and brothers and sisters who 
are more tolerant than even good neighbours can be expected 
to be. The administrative possibilities of detention are restricted. 
The authorities are more or less inefficient and obtain, in any 
case, little information. Even when the population is less sparse 
but, nevertheless, of a marked rural character, the same applies, 
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! 
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though to a lesser degree. The risk of a delinquent person being 
detained should, reasonably, be greatest in towns or very 
crowded places. Even if delinquency should appear to an equa 
extent within communities of a dissimilar nature, a difference 
must be expected and it is for this reason difficult to determin: 
whether the differences appearing depend only on the factor 
discussed above or whether the rural surroundings favour, t 
a less degree, the origination of delinquency than do tow) 
environments. In the popular discussion it is, of course, 
generally accepted opinion that delinquency is common ji 
towns. This may be right but, on the other hand, it may als 
be erroneous since the possibilities to observe and register «i 
linquency are greater. Gangs of more or less delinquent person 
‘annot be formed so easily in rural districts as in towns. Furthe: 
it is erroneous also because of the fact that in a certain spac 
there are more people collected in towns than within a co: 
responding space in the country. Consequently, it is natura 
that the number of delinquents per square-kilometer in town 
exceeds that of rural areas. This is self-evident, but in no wa: 
precludes that it has been in many cases disregarded. 

Throughout, it may be stated that in inquiries of this type 
higher frequency of delinquents has been found in towns tha 
in the country. 

In passing it may be mentioned that the correspondin 
conclusions apply with regard to criminality in general, eve) 
though the position may be occasionally reversed with regar 
to certain types of crime. v. Mayr (1917) discloses astonishin 
differences between country and towns, especially with respe: 
to Sweden. During the years 1906—1910 (similar condition 
prevailed also in the years before and after) 260.3 in rura 
districts as against 4320.5 in towns, calculated per 100.00 
inhabitants, were sentenced for serious crimes, less seriou 
crimes and transgressions (1911—-12 the corresponding figur: 
were 294.5 and 4211.0, respectively). As regards seriou 
crimes the figure was ten times higher on the part of th 
towns than that of the rural areas and as regards less seriou 
crimes almost seven times higher. Several authors, Burcnani 
(1936 a and b) among others, offer similar data. 
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With regard to delinquent children GruuLe (1912) quotes 
a great number of earlier authors, among others Scuorr (1905), 
Birkict (1910) and Tuoma (1911), who without exception give 
a higher frequency of town children than of rural children in 
their inquiries. GruHLe stresses the obvious fact that the 
absolute figures mean little unless they are placed in relation 
to the population in corresponding age groups. 

In his own inquiry concerning 105 delinquent boys GruuLe’s 
analysis takes into account the place where the delinquency 
formed itself (not where it was first manifest), relating the 
number, in spite of its smallness, to the population figures, 
finding a higher relative frequency in his clientele from places 
above 20.000 inhabitants and a lower one from places below 
2.000 inhabitants (difference 26.7 + 6.4 per cent). Apart from 
the greater liability to friction in towns GruHLE pays attention 
to the elements of selection which are inherent in the different 
attitudes of the authorities in rural districts and towns, re 
spectively. 

Nissen (1917), in his inquiry regarding juvenile criminality 
in Norway, shows that Kristiania with regard to all age groups 


produces 25—30 per cent of the total criminality, giving the 
number of crimes per 100.000 of mean population of all ages 


during the years 1905—1912 as varying between 50 and 60. 
With regard to the age groups of 14—16 years the part of 
Kristiania was, however, merely 8—13 per cent, the number 
of crimes per 100.000 of mean population in these age groups 
being calculated at only 12—20, while other towns disclosed 
a comparatively big contingent in the same age groups with 
35—50 crimes per 100.000 of corresponding mean population. 
Nissen ascribes these conditions to a more energetic activity 
on the part of the Children’s Welfare Board in Kristiania as 
compared with other parts of the country. The explanation 
may, of course, be that delinquents will be more observed 
and detention more frequent, irrespective of children’s welfare 
boards, in towns than in other parts of the country. 

Lunp (1918) ascertains, in his Swedish inquiry, the per- 
centage of towns and rural districts, respectively. As »latest 
residence» the place is cited where the child has spent the 
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main part of its life after reaching 6 years of age and where 
the symptoms of delinquency, as a rule, appeared. Only 16.1 
per cent of the total material had grown up in the. country 
while the remainder, 83.9 per cent, emanated from more den 
sely populated districts. 39.7 per cent came from towns with 
more than 20.000 inhabitants, 44.2 per cent from small towns 
and villages, mining- and station-communities, ete. When the 
girls and boys in his material are compared, it will be seen 
that no less than 61.3 per cent of the 106 girls originate from 
towns with more than 20.000 inhabitants, while the cor 
responding figures for 743 boys amounted to 38.1 per cent, 
a difference of 23.2 + 5.06 per cent, i.e. a significant diffe 
rence. The difference between country and town, or commu- 
nities of a town-like character, did not appear to an equally 
high degree as regards the more serious group of delinquents 
(the clientele from »Hall») but a disproportion between the 
frequency of delinquency in densely populated areas and the 
rural districts was palpable also here (73.2 and 26.8 per cent, 
respectively). When the author differentiates only between 
town and country, the difference for the same clientele was 
not significant (52 and 48 per cent, respectively, of the 175 
inmates). However, Lunp draws attention to the fact that 
suburbs, mining- and station-communities are comparable to 
small towns in Sweden. For the sake of comparison, he 
mentions also that the total population of the Swedish towns 
at the beginning of 1914 was 1.502.586 and that of the 
country-side 4.135.997, i.e. the town population amounted to 
not more than 27 per cent of the total population. When all 
places with minimum 2000 inhabitants were included among 
the towns, 30 per cent, according to Lun», of the total population 
belonged at that time to this category. 

This higher frequency of delinquency in towns is considered 
by most authors as natural, having regard to the greater liability 
to friction and the more developed entertainment life and, on 
the part of the girls, the greater temptations to an immoral life. 
Oecasionally, however, such elements of selection are empha 
sized as discussed above. 


Apart from these comparisons between country and town, 
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lso other inquiries have been performed for the purpose of 
luminating the significance of the type of community. 

It is, of course, of interest to compare not only the pre- 
alence of delinquency with regard to towns and country but 
liso the distribution of the delinquency within different parts 

a certain town. It goes without saying that delinquency 
iay be particularly expected in those districts where the in- 
igent live. The delinquent children of the well-to-do are only 

rarely detained in such a way as to be included in official 
statistics or subjected to investigations. Further, poverty is, as 
earlier mentioned, one of the possible causes of delinquency. 
indigent parents have less time to take care of their children. 
Necessity often leads to theft, ete. Finally, it must be born in 
mind that gangs of a character more or less suggesting delin- 
quency are formed in big towns and that the scum of a big city, 
comprising drunkards, prostitutes, criminals, ete., centres round 
such quarters where lodgings are cheap and inferior. 

Rosison (1936) has given a short survey of American reports 
on these subjects, including those of BreckeNripGE and ABBoTT 
(1912), Suaw (1929) and Suaw and Me Kay’s report for The 
National Commission on Law Observance and Enforcement 
(1931) and the New York State Crime Commission Study »The 
Youthful Offender» (1931). In these works the localization of 


juvenile delinquency to distinct districts in American towns is 


emphasized. 

SHAW mentions that an extremely high frequency of 
criminality prevails simultaneously with a high-grade social 
and cultural disorganization within a square-mile of Chicago. 
Thus, during a three-year-period, 1924—26, 22.8 per cent of 
the young men between 17—21 years of age, living within this 
district, had been put before the Boy’s Court under accusations 
for crimes involving imprisonment. A map depicting the position 
of the homes on the part of 8.141 boys brought before the 
Juvenile Court as suspected of crimes during the period 1917 
23 reveals a marked concentration to the same district. The 
frequency of crime within this district was also stated to be 
higher than in most other parts of the town. SHaw contends 
that »these high rates do not only suggest the prevaience of 
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delinquent activities in the area but indicate that contac: 
between the young child and the older delinquent is almos 
inevitable in such a community situation». 

Similar distributions within different districts in a town © 
within different towns are met with in the works of severa 
authors, such as HeaLy and Bronner (1928), Burcess quoted |} 
KinBERG (1935), Arcranper (1936), Burr (1938), LANGMoor an 
Youne (1939), ete. Burt’s correlation coefficients between juv: 
nile criminality and various conditions prevailing in differen 
districts in London have been previously referred to. 

In sum, it may be stated that, even though it may be regarde: 
as confirmed that delinquency and juvenile criminality ar 
localized to towns more than to rural districts, and withi: 
towns to certain districts, and further that differences als: 
appear between different towns, the causation cannot be looke: 
upon as fully explained, having regard to the sources of erro 
earlier discussed. A source of error not mentioned in th: 
literature lies also in the fact that, when one or more cases © 
delinquency are discovered in a place, the attention will } 
drawn to it, supervision intensified, and more cases will com 
to the knowledge of the authorities, resulting in detention. 

It has been repeatedly mentioned that, in so far as drunke! 
ness, criminality and loose habits originate in a special her 
ditary disposition, a connection between manifestations of thi 
type and delinquency in children may depend on hereditar 
factors. However, it may also reasonably be supposed tha 
environmental factors occur in the form of bad examples 
unfavourable home conditions, lack of attention, etc. Wit! 
regard to the last-discussed factors there exists at present 1 
possibility to reach definite conclusions. Still, it might b 
suspected that hereditary factors are of less significance wit! 
regard to sheer poverty. As regards the previously cited in 
vestigations it must be kept in mind that actual slums in a bi: 
city will include honest people as well as criminals, drunkard- 
prostitutes, ete., and, further, that it is impossible to pay du 
regard to this fact in a regional classification of a city or tow 
district. In other words, the investigations referred to do no 
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permit a more detailed analysis of the situation from hereditary 
or environmental points of view. 

The significance of companionship. The extreme difficulty 
of determining the importance of the part played by companions 
with regard to the development of delinquency, also in the 
individual case, has already been touched upon. Usually, a 
distinction is made between influences from those of an equal 
age or from older children and adults, respectively. The authors 
who have dealt with this problem submit greatly varying data. 
For the sake of completeness only some figures from works of 
a later date directly treating this subject will be quoted. 

Hraty and Bronner (1928) find among 3000 cases bad 
companionships to be a causative factor in 62 per cent, a figure 
that varies little for the sexes and which is, practically speaking, 
equal in the authors’ Chicago as well as Boston material. 

Burt (1938) established a direct influence from comrades 
of the same age in almost 18 per cent of his 197 cases and an 
indirect influence in 8 per cent. This author regards influence 
from adults as rare and, as a rule, he considers that such factors 
play a small rather than a big part. He is of the opinion that 
they are less common with regard to girls than boys. 

Thus, two authors have reached very varying results. Suaw, 
quoted by BLANcHARD (1933), in an inquiry concerning over 
6000 cases of theft in Chicago, shows that in 91 per cent 
of all cases there were two or more participants in a theft, 
often of the same age. This figure is strikingly high but the 
result is not easy to interpret. In big cities, particularly, it has 
to be taken into account that gangs, especially, will require a 
more active initiative to be discovered. 

The significance of school and working places. Very special 
difficulties also present themselves in connection with an in- 
quiry regarding influences active in schools and working places, 
respectively. Before the school-age a child can hardly be delin- 
quent and detained. A difficult child of 4—5 years of age is a 
nuisance only to parents and their friends and cannot, easily, 
perform acts of a wider reach. The attitude to a child also 
varies at different ages and, consequently, the opinions on 
identical acts differ according to whether the child is in 
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school- or pre-school-age. It is only when the child attains 
school-age that it is subjected to a stricter criticism, while, at 
the same time, the opportunities of behaving in a delinquent 
way become greater. For this reason, the frequency will, 
obviously, rise in the school-age. It is just as manifest that the 
frequency will increase with growing age and the possibilities 
contingent thereon to perform acts looked upon as symptoms 
of delinquency. With regard to girls, for instance, a certain age 
must have been reached for the commitment of, e. g., sexual 
offences. At the end-of school-life a critical period may be said 
to ensue. The children are liberated from school discipline and 
have more time at their disposal for delinquency, etc. As they 
get gradually absorbed in regular work the situation again 
changes. However, here a transition period occurs, shorter or 
longer, as the individual case may be. The length of this period 
is, of course, more or less dependent on the parents who may 
be more or less enterprising in obtaining work for a child. 
After a time at work new difficulties have to be considered. 
At the beginning the young person may often be animated by 
a wish to make good. This is a common attitude in taking up 
a new situation, also in very inferior individuals. However, as 
time passes a possible lack of competence will appear. The 
work, and the possibilities to earn money, have lost the attrac 
tion of novelty. The individual surveys the new possibilities 
afforded by his earnings to commit acts which may be of a bad 
character. Therefore, it may, a priori, be expected that the 
frequency of delinquency will after some years increase in 
order to turn, after a time, into a criminality which can no 
longer be defined as delinquency. 

All countries disclose for both sexes a rise in the frequency 
of delinquency with increasing years up to adult age. Thus, 
Lunp (1918) points out increased frequency of delinquency in 
boys at the ages of 9—10 and 13—14 years. MOLLER (1930), 
quoted by BtuLer (1933), gives a maximum (33 per cent) of 
delinquency at 14-15 years of age among those of an age of 
12—16 years. ArcTranper and Dau strom (1932), in an Oslo 
clientele, disclosed that the number of detained boys as well 


as girls was largest at an age of 13—15 years, the frequency 
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of detained boys increasing most at an age of 9—11, of detained 
girls at 13—15 years. In Lunn’s opinion the increase at the age 
of 13-14 years may be explained by the fact that the children 
leave school at that time, and do not rarely loaf about in 
idleness before a suitable employment has been found for them. 
Burt (1938) ascertains at the age of 14 years a temporary smart 
drop in the rising curve, explaining it from the fact that the 
individual, immediately after the release from school, is busy 
trying to find employment or, possibly, engaged at a new place. 
According to Burt disappointments and increased conflicts will 
follow after 1 to 2 years, causing an increase in the frequency 
of criminality. Still, the figures produced concerning the fre- 
quency of delinquency connected with school and working 
conditions are small. Because of the difficulties which must, 
necessarily, prevent a determination of the importance of these 
factors no more data will be quoted here. 

Attempts have also been made to analyse the relation of 
juvenile criminality and its frequency to other factors such as 
different seasons of the year, different days in the week or 
hours in the day and night when the offence has been com- 
mitted. However, the results obtained have not provided con- 
clusions of a more general scope. Nor is it to be expected that 
such investigations will produce results of importance with 
regard to the causes of delinquency. For this reason investiga- 
tions of this type will be disregarded in this connection. 


Delinquency and heredity. 


Even though it has been established above that the fre- 


quency of criminality, as well as delinquency, is related to 


certain environmental factors, the question remains, which in- 
dividuals are affected by these factors. Do they consist of 
persons who have become criminal, in spite of otherwise normal 
qualities, only beeause of the previously reported exterior 
circumstances, or are those who in various conditions become 
criminal or delinquent stamped by special qualities or tendencies 
towards such actions, tendencies which would, then, appear 
irrespective of outward factors, being hereditary. As early as 
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in the introduction the question to what extent hereditary 
factors might explain criminality and delinquency, respectively, 
was touched upon. It was then stated that delinquency as such 
can hardly be considered to be hereditary. Only psychical ten- 
dencies to react in a more or less definite manner, in this 
particular case, in an asocial way, at a given time and in a 
given situation can be inherited. Qualities which may lead to 
such a disposition might refer to intelligence, emotions or will- 
power. Even though, theoretically speaking, this aspect of the 
problem is comparatively clear, it is, however, difficult to 
attain exact results, inter alia, because of the fact that reliable 
information with regard to these psychical qualities is difficult 
to obtain or unavailable. Further, a person may possess psychical 
qualities or tendencies leading to a disposition for asocial 
acts but, on account of suitable surroundings, they may be 
inhibited. But the qualities may, perhaps, become active later 
at an adult age. Another person with identical psychical 
qualities, in so far as they are hereditary, grows up in different 
surroundings without supervision and with bad examples, ete.. 
and, thus, becomes delinquent. This implies that the quality 
delinquency, provided it is hereditary, must be included in the 
group of »constellational» characters, in accordance with Dau- 
KERG’s (1939 a) classification and terminology, i. e. such qualities 
which only partly depend on hereditary factors, being also 
related to environmental factors. It is, then, here a question 
of determining the part played by environment and heredity. 
respectively. 

Difficulties of a practical sort are then added. It is, first 
of all, difficult to acquire information regarding the fact whether 
such a quality as delinquency is in evidence since the limits 
may be drawn in very divergent ways. Always it is a question 
of more or less subjective opinions. Further, the methods 
adopted in the literature in connection with investigations of 
heredity are highly unsatisfactory. A criticism has been delivered 
by DauLBerG (1939 a and 1939 b). In the first place this criticism 


applies to genealogical inquiries. Investigations regarding special! 
families can seldom be considered truly representative, however 
correctly they may have been performed. A family may often 
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e selected beeause of an accumulation of cases, and this accu- 
ulation is consequently not representative. Moreover, the 
‘cumulation may be conditional on surroundings as well as 

on heredity and the exclusion of the environment is, as a rule, 

pot feasible. 

Another form of genealogical inquiry aims at tracing cases 
in the inmates’ family which may warrant conclusions in regard 
to inheritance. The reliability of the data depends on the degree 
of conscientiousness devoted to the work in each particular 
case, i.e. how far the inquiry is carried back in the pedigree, 
ete. Provided it is a question of reasonably common qualities 


cases in the pedigree will always be established, if the search 
is carried to sufficiently remote generations of the family. 
Supposing qualities belonging under the heading inferiority 


are to be discovered in 5 per cent, such cases should be revealed 
in practically every pedigree in a population, provided data 
regarding relatives comprise more than 20 persons for each 
primary individual. A frequeney of 5 per cent is not unreason- 
able if defective intelligence, criminality, mental disease, psycho- 
pathy and alcoholism are included. Further, figures indicating 
cases in the pedigree are liable to uncertainty owing to the diffi- 
culty in determining the very qualities that constitute inherited 
characteristics. It is especially difficult to define the factor 
of aleoholism but also the factors of criminality and psycho- 
pathy. Alcoholism as such cannot be a hereditary quality but 
it may, in some cases, suggest that the individual is in certain 
respects mentally abnormal. Also psychopathy is no distinct 
quality and may be delimited in very different ways. Com- 
mensurate values will, however, be obtained when material for 
comparison, collected and examined in exactly the same manner. 
with investigations extending equally far back in the pedigree 
ix procured. Still, most authors lack such material for comparison 
and, in addition, guarantees that controls have, in facet, been 
collected and examined in the same manner are non-existent. 

As regards delinquency only earlier generations and, pos- 
sibly, brothers and_ sisters, have, for obvious reasons, been 
examined. For this reason, the chief interest has come to rest 
on the examination of the pedigree. As a rule, the starting-point 
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ias been a certain number of delinquent or criminal inmates at. 
or instance, a certain institution and an attempt has been made 
o secure data regarding the qualities of their relatives. The 
naterial forming this starting-point may, of course, be more 
ir less satisfactory with regard to its delimitation. One collection 
f material may happen to comprehend very serious cases, 
nother may include also milder ones. But, principally, they 
nay be different from one another because of the types of 
delinquency constituting the primary cases. 

It has to be born in mind that different types and varying 
degrees of delinquency are not of a necessity dependent to an 
equal extent on hereditary factors. Some types may, perhaps, 
he less incidental to environment than others, and it may, of 
course, be readily supposed that serious delinquency, other 
factors being equal, is more contingent to heredity than mild 
delinquency. The part played by hereditary factors is also 
certain to vary in different environments and in different 
countries, not to speak of different social grades and different 
types of communities where differences are also bound to occur. 
The difference found as between town and country may partly 
he explained not only from dissimilarities in registration, as 
previously mentioned, but also as an instance of the varying 
degree to which environment favours the inception of delin- 
quency. Consequently, it must be difficult to arrive at un- 
ambiguous answers to the question of the significance of 
hereditary factors. 

Another difficulty in connection with investigations con- 
cerning the qualities in families of delinquents is the tracing of 
their relatives. As pointed out previously, the frequency of 
illegitimate births among delinquents is high, and, especially, 
the fathers are often unknown. Obviously, therefore, data 
regarding the mental qualities of persons related to the primary 
individual must often be very deficient. The analysis will have 
to be directed solely to such a group as can be covered by 
information. It is clear from this that much value cannot 
he accorded to investigations of the inherited qualities of delin- 
quents. Table 13 gives a survey of some figures relating to 
psychical defects in parents of delinquents obtained by various 
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authors. (As to alcoholism, criminality, vagrancy, ete., figures 
will be found in Tables 10—12.) 

It will be seen from the tables that figures indicating 
heredity have been obtained partly by indicating frequency of 
various psychical defects but also the frequency of alcoholism, 
loose habits, criminality, bad morals, ete., or combinations of 
these qualities in father, mother, or parents. Very different 
figures have been reached which may, of course, depend on a 
varying degree of discrimination in judging the data submitted. 
With regard to alcoholism reference has already been made to 
the difficulty in defining this term. Obviously it is often hard 
to give an indication of what exactly a particular author has 
had in mind in using this term. 

Also with regard to criminality an exact delimitation is, 
obviously, not feasible. There are crimes of various sorts, ete. 
Even greater are the difficulties in connection with data con- 
cerning the general characteristics, such as good, bad, doubtful. 
ete., moral, where every datum becomes a matter of judgement 
of the unreliable type referred to earlier. Inquiries of this sort, 
therefore, possess little value in elucidating the importance of 
hereditary factors. Unfortunately, these difficulties are met 
with not merely in connection with the delimitation of the fore- 
mentioned factors but also with regard to figures concerning 
psychical defects in the pedigree. As to the big main groups, 
mental diseases and imbecility, the difficulties with regard to 
diagnosis are not so great and, for this reason, the figures ought 
to be comparatively reliable. As soon as the borderlands of 
debility, psychopathy, ete., are reached, the subjective appre- 
ciations and the variations in the terminology become so pro- 
nounced that they can no longer carry the same conviction. 
Another source of unreliability in the figures is the different 
type of material investigated by different authors. Sometimes 
the examination has been concentrated to an institution with 
a clientele from big cities only where data regarding relatives 
have, unavoidably, been less complete, on other occasions the 
clientele has come from rural districts where knowledge of 
relations has been more complete. In addition, of course, search 
can be pursued with more or less energy. In some cases a careful 
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ind systematic interrogation in various directions may have 
taken place, while, in other cases, the material has been brought 
ogether on the basis of inquiries performed as a matter of 
‘outine in a less conscientious spirit, the idea of examining 
diarial data having been an after-thought. 

Only in a very few cases have efforts been made to procure 
controls. Lunp (1918) and Burt (1938) have provided controls with 
figures concerning females, as well as males. The controls consist 
in both cases of children who have lived in conditions reasonably 
similar to those of the respective clienteles in the same districts. 
In Lunp’s controls, which are as big as those of delinquents, 
the figures are, as in Burt’s cases, throughout substantially lower 
as regards the part of the father, as well as the mother, and, 
as far as Lunp is concerned, both taken together and separately. 
Still, for reasons already discussed it is doubtful whether the 
figures in controls can be aecepted as correct. It must be 
horn in mind that if a case of delinquency has occurred, the 
explanation is looked for in abnormality in the family history. 
While, on the other hand, psychical defects will not be searched 
for with the same eagerness in the case of normal children. An 
interrogation regarding the cases in the pedigree will, thus, pro- 
duee figures which, conceivably, may be misleading. 

“ven though the figures obtained may represent a greater 
percentage than normal with regard to alcoholism, criminality, 
mental disease, imbecility, epilepsy, ete., it still remains an 
open question whether these results do, in fact, solve the pro- 
blem of heredity. By showing that inferior children possess 
abnormal parents the inferiority of the former is supposed to 
have been proved to be an outcome of that of the latter. 
Evidently, the prerequisite must be that the inferiority in a 
child is, in fact, hereditary and not a result of trauma, desti- 
tution, privations, bad examples, ete., which, in some way or 
other, are connected with the qualities of the parents. In order 
to illuminate this, conditions prevailing in cases of inherited 
dispositions must be discussed in detail here with particular 
regard to alcoholism and criminality. First, the question of 
alcoholism as a degenerative factor will be considered. A con- 
nection may be supposed to exist in so far as aleohol might 
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injure the gene complex and, consequently, a drunkard might 
beget more or less defect children. One of the possible defects 
might then be delinquency. 

With regard to alcoholism it was, especially formerly, often 
thought that it would cause degeneration in the shape of mental 
disease, imbecility, etc., (MorEL). Quite a number of investiga- 
tions have actually been performed in order to throw light on 
the question of alcoholism and degeneration. (DuGDALE, EsvTa- 
BROOK, STOCKARD, GYLLENSWARD, BLUM, DurHAM and Woop, PEar., 
CoLe and Davis, PEARsoN and ELpEerTON.) DAHLBERG (1939 a) has 
presented a critical survey of these investigations which, briefly, 
may be said to indicate that alcohol does not cause hereditary 
defects in animals, while experience relating to human beings 
suggests that, if alcoholic poisoning does, in fact, cause damage 
to the gene complex, it must be an occurrence so rare as to be 
without any practical significance. Moreover, considering the 
knowledge in our possession concerning the stability of the 
genes, damage in this respect would, from the point of view of 
theoretical genetics, seem less than likely. 

As regards criminality it is obvious, without any further 
evidence, that the possibility of damage to the genetic complex 
is excluded. Since in both these cases it can be regarded as out 
of the question that alcohol and criminality, respectively, cause 
inferiority in children, the inferiority in a child should imply 
that the parents, were of a low genetic quality. Before accept- 
ing such a conclusion it must first be proved that alcoholism 
and criminality, respectively, have not created an environ- 
mental damage such as to cause inferiority in the child. 

Investigations concerning twins are also open to discussion 
as the environment is the same for monozygotic as it is for 
dizygotic twins. Twins have the same parents and are therefore 
more alike than two individuals chosen at random from a 
population. Some information may be obtained by studying 
twins. The only investigation known to the author is that of 
Rosanorr, Hanpy and Rosanorr (1934). They have examined 
‘ases of delinquency in twins. However, the number of cases 
is small, especially with regard to the female sex. They found 
no significant differences between probably monozygotic and 
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izygotic twins of the same sex. Among the dizygotic ones in 
iost cases both twins showed delinquency. They also analysed 
ises of difficult children but this group is rather heterogeneous, 
icluding psychotic und psychoneurotie children and »mani- 
‘stations arising in the midst of chaotic social environment». 
| is rather difficult to draw conclusions from these figures. 

In sum, it may be stated that inquiries performed indicate, 
ut do not definitely establish, the importance of heredity 
n the case of delinquency. It seems to be a much simpler plan 
o subject the delinquents to a direct examination with a view 
io ascertaining whether, on an average, they disclose inherited 
psychical abnormalities. In the following the results of 
investigations of this sort will be described. 


Delinquency and abnormality. 


As already indicated, the question of the prevalence of 
psychical abnormality forms also part of the problem of the 
significance of heredity. Below the question of the established 
frequency in delinquents of such qualities as may be considered 
hereditary will be discussed. Psychical abnormality, which 
comes under consideration in this connection, is often defined 
differently by different authors. Some forms are easily diagnosed 
and the discussion is founded on generally acceptea and de- 
limitated conceptions. For this reason comparisons can to some 
extent be performed. Other diagnoses are stamped by the 
particular views of their authors and, consequently, no direct 
analogy to those of other authors. However, when controls are 
presented certain possibilities of arriving at conclusions offer 
themselves. But controls are often non-existent. In such cireum- 
stances it is difficult, not to say impossible, to appraise the 
figures obtained since it is not always practicable to undertake 
direet comparisons with normal children of a corresponding age 
on the basis of a general knowledge. 

Different forms of abnormality. Broadly speaking, distine- 
tions are made between intellectual defects, on the one hand, 
and defects within the field of emotion and will-power and 
combinations thereof, -on the other. With regard to defects in 
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the intellectual sphere the chief interest has centred round thi 
inherited general mental backwardness, of all grades, variou: 
authors producing figures of the number of such cases in their 
particular material. One difficulty in estimating the significance 
of these data lies in the lack of distinctness prevailing wit] 
regard to the boundary line between different conceptions i: 
use. The original terms, introduced by EsquiroL and Moret, i. e 
idiot» and »imbecile» for more serious forms of psychica 
backwardness have, on the whole, been generally accepted 
They have, in fact, been employed by several authors, thoug] 
not always in a similar sense. Further, various expressions hav: 
often in different countries been substituted for their »le simpl 
d’esprit», in less serious cases of psychical backwardness, fo: 
instance, »dull» in England, »morons» in America. In Seandi 
navian and German literature the terms »debilitas psychica 

debilitas intellectualis», debility, »intellectual backwardness 

ete., have most often been used. Table 14 contains the terms 
used in the materials reported with regard to the frequency o! 
intellectual defects in delinquents. Evidently, terms such as 
weak or less good standard of intelligence, as well as som« 
earlier mentioned terms, convey very little. Often the terms 
embrace the whole seale of defects from stupidity to idiocy 
The best conception is imparted by means of figures indicating 
so-called ages of intelligence or quotients of intelligence. Bine 
and Simon were pioneers in using these terms. They made an 
attempt at drawing the boundary lines more precisely through 
comparisons with the intellectual development of norma! 
children. They fixed the mental standard of idiocy as being not 
above that of a 3 years old child, that of imbecility not abov« 
7 to 8 years of age, that of debility not above 12 years. The 
term intelligence quotient (»mental ratio» = I. Q.) refers to th 
relation between experimentally established intelligence ag: 
and the actual age of the particular individual. When adults ar 
concerned intelligence age is generally calculated at maximun 
16 years. The boundary lines between the different grades o/ 
psychical backwardness are drawn according to the figures o! 
the intelligence quotient. 
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Table 15, quoted from Dantpere (1937), gives a survey of 
oundary lines drawn by different authors. 

As will be seen from the table no generally accepted limits 
ave been attained even though a delimitation of intelligence 
ge has been indicated or, respectively, intelligence quotient 
tated. Different principles for classification and a more or less 
livergent terminology have been adopted in different countries 
ind by different authors. In addition, it may be mentioned 
‘hat, in HeELLstrOm’s (1926) translation into Swedish of TerMAN’s 
stanford Modification of Binet-Stwon’s method of intelligence 
measurement, an adult idiot is supposed to reach an intelligence 
age of about 3 years, an imbecile that of between 3 and 7 and 
a debile individual that of between 7 and 11. The Commission 
for Population Problems (Befolkningskommissionen) draws the 
corresponding lines at 57/., 9 and 12 years. 

Even though the delimitations between different forms of 
psychical backwardness are lacking in many works in distincet- 
ness and differences in figures partly attributable to differences 
in the material, the data included in Table 14 show a high fre- 

quency of permanent defects in delinquent girls. 

However, the variation in the figures is such as to preclude 
definite conclusions. Very likely the conditions differ with 
regard to different groups of delinquents. It is only reasonable 
that the frequency of defectives is different among mild cases 
of delinquency from that among serious cases. Possibly, the 
frequency varies among delinquents of different types, i.e. 
individuals detained for different reasons. This question will 
he dealt with later. 

As regards the Swedish detention homes for girls, Lunp 
(1918) quotes less than average intelligence as manifest in 
26.4 + 4.3 per cent and as against 15.1 + 3.5 per cent in the 
controls (difference 14.3 + 5.5). Frirzety (1935) had 13.5—18.3 
per cent of weak intelligence and 22—32 per cent of less good 
intelligence. From Norpau’s (1935) material, on re-caleulation 
concerning the girls, an intelligence quotient not exceeding 84 
is obtained in 46.1 + 5.7 per cent of the clientele. When these 
and other figures in the table are compared with DAHLBERG’s 
(1937) figures regarding the frequency of feeble-minded females 
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n Sweden (2.2 per cent), a significant difference is observed 
hroughout. 

As regards intellectual standard and its relation to eri- 
ninality it is obvious that a certain degree of intelligence is a 
iostulate for criminality. Real idiots or pronounced imbeciles 
ire hardly in a position to commit acts such as those termed 
lelinquent or criminal. They are, then, not regarded as delin- 
juents in the proper sense but defined as imbeciles or, possibly, 
social imbecile children. Furthermore, they are often detained 
at an early age at an institution under strict observation and 
lack, as a rule, the necessary prerequisites for committing acts 
characteristic of delinquency. Thus, it is only among individuals 
of a certain intellectual standard that delinquents and criminals, 
respectively, are to be found. 

It is, of course, quite possible that, as different types of 
crime require different degrees of intelligence the same applies 
to different types of delinquent acts. On the whole, no measur- 
ing of the intelligence standard of different types of delinquents 
has been made. Anyhow, the present author has been unable to 
trace any work where different types of delinquency have been 
defined by figures with regard to the development of the in- 
telligence fixed in some acceptable manner. Only as to truancy 
a comparatively extensive investigation of a certain interest 
has been published by Rosison (1936) who also gives controls. 
The cases have been collected from New York (1930), com- 
prising altogether 3668 truants, 1579 being classified as serious 
truants. Among the 2089 who had been called for only one 
hearing by the Bureau of Attendance in the Board of Education, 
to which all cases of truancy among pupils from 7 to 17 years 
were reported from the schools, the relationship of boys to girls 
was 6 to 1. Among the serious truants the corresponding relation- 
ship was 10 to 1. In both groups the majority of cases lay 
within the age group 10 to 15 years. 

Here it was found that not less than 83.8 per cent of 3285, at 
age-grade classifications of truants over 10 years of age, were 
over-age, i.e. too old for their particular classes, as against 
33.2 per cent in the elementary public school population 
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(317.356 cases) in the same age group. On the part of girls the 
corresponding figures were 77.1 and 30.0 per cent, respectively. 

The problem has not been more closely analysed and the 
author does not touch upon the relationship of so-called innate 
intelligence to retardation and to truancy. 

With regard to different types of delinquency Burr (1938) 
establishes a relationship between age groups and the develop 
ment of intelligence, disclosing the fact that the brutal types 
of vagabonds are to be found among the intellectually most 
deficient, while cases of theft reveal a somewhat higher standard 
of intelligence. He notices the highest intellectual standard in 
his material among females guilty of sexual offences. The 
material is, however, small and the basis for his conclusions, 
uncertain. 

In trying to secure a conception of the frequency of defects 
among delinquents in the field of emotion and will-power, con 
siderable difficulties are met with. 

Different authors use different terms without always defin 
ing their exact purport. Thus, Table 14 quotes different term: 
employed for the purpose of characterizing defects of these 
kinds. Disregarding psychoses and epilepsies, which are, on the 
one hand, rare in these age groups, and, on the other, only 
seldom included in information, at least concerning institutions 
of the type discussed here, terms are met with indicating a 
group of individuals whose habitual mental traits are depending 
on an abnormal emotional type of reaction and general attitude 
an abnormal characterological structure and abnormal conduct 
stamped by emotions and appetites without actual intellectua 
defects, apart from those that are secondary to an abnorma 
emotional life. 

According to Wimmer (1936), it is a characteristic of thes 
individuals that environment can in a thorough sense onl) 
affect them favourably to a limited extent or only in certain 
respects, and that they suffer from their defects during th: 
whole, or the greater part of their lives, though variations iu 
their behaviour may occur or, occasionally, a more radica 
change. Their mental life will never acquire the customary) 
balance between different mental states or functions but wil 
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remain more or less disharmonious. Precisely in this lack of 
valance between the different functions and conditions of 
mental life, in this absence of harmonious development lies the 
characteristic — not in the particular abnormal trait which 
will in many cases be within normal range of variation. 

The above description of constitutional psychopathy may be 
accepted as typical of the way in which psychopathy is generally 
defined, though terms may vary. Manifestly, the permanence 
of the condition may, according to Wimmer, be brought into 
the definition, thus limiting the group to such cases as are 
unsusceptible to improvement through environment and, conse- 
quently, in all circumstances are not to be regarded as improvable. 
However, it goes without saying that from a diagnostical point 
of view definitions of this type cannot be used. In the individual 
case a diagnosis could not be determined in accordance with 
the definition, until the individual in question had reached a 
relatively high age. With regard to children, it should be kept 
in mind that so-called psychopaths on re-examination have 
been found to be »normal» (ScHWALBE-HANSEN, 1938). It is 
reasonable to apply the diagnosis of psychopathy to persons 
disclosing abnormalities in will or emotions manifested by 
behaviour, mode of life, ete., evading explanation through 
reference to intellectual defects. In other words, when a person 
betrays an abnormal mode of reaction or attitude, respectively, 
without being intellectually backward, he or she will be termed 
a psychopath, provided the case is not one of accidental stum- 
bling or the action is not occasioned by drunkenness, etc., or 
mental disease. 

A distinet definition is difficult to formulate because of the 
fact that deviations from what is called normal are not measur- 
able. For this reason, descriptions, as well as terminology, will 
vary. The conditions are reported under different headings, 
such as cases of psychopathic inferiority (Kocu), psychopathic 
constitutions (ZIEHEN), constitutional psychopathies (Wimmer), 
while the individuals are termed psychopathic personalities 
(BirnBpaum, KrarpeLin, ScuNEIDER, Kany, and others) or, simply, 
psychopaths. 

In addition, numerous attempts have been made at classi- 
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fication of different types of such conditions, often schematic 
and varying in characteristics from author to author. 

It is difficult to determine what exactly an author may have 
meant by the term psychopath. Terms like psychopathic per- 
sonalities and constitutional inferiority occur in the same papers 
without any clearly defined distinctions being supplied. Even 
more difficult to interpret are expressions such as »morally 
weak», »rudimentary sentiment development», etc. 

These factors cause variations in the figures of different 
authors regarding the frequency of defects and, consequently, 
comparisons between the material of different authors are 
frustrated. (Attempts have been made to provide tests also for 
defects of this kind. They have been described by, among 
others, BLacksurn (1938). However, easily manageable and 
satisfactory tests have not been furnished. The efforts mad 
by, e. g., ZULLIGER (1938), to perform tests on delinquents have 
not produced any definitive results.) 

Still, from the data specified in Table 14, regarding the 
frequency of defects of this sort in female delinquents, it will 
be seen that it is comparatively high. The figures vary but 
often a frequency of up towards 50 per cent is cited as against 
a substantially lower frequency in the »normal» material. The 
same applies, regarding intellectual defects, to the male delin- 
quents and juvenile criminals, respectively, in the works quoted 
in the table, as is the case also with other authors who have 
analysed male clientele only, e.g., Owens (1929) and Kata 
(1939). 

The table shows that some authors specify »psychical ab- 
normality» only, without indicating its nature more fully, while 
others mention various combinations of intellectual inferiority 
and characteristical anomalies. 

The nature of the abnormalities from the hereditary and 
environmental point of view. Obviously, with regard to the 
prevalence of qualities such as psychical backwardness, as well 
as defects in emotions or will-power, the defects need not, 
of course, be inherited. They may have been caused by different 
environmental factors, diseases of different kinds such as 
syphilis, and different kinds of encephalitis, ete., or traumata, 
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rocesses during foetal life, at the time of birth, or later (Bran- 
ER, 1936, Benon, 1927, Branper, 1938 a and b, Grune, 1938, and 
thers). According to present opinion environmental defects 
hould amount to only a small number of all psychical defects 
a clienteles under consideration here. 
As regards the inherited psychical defects that appear after 
more or less protracted psychical life which has been totally 
relatively intact, in other words mental diseases or similar 
tates, they are not very frequent before puberty while they grow 
n importance during and after puberty. Mental diseases in 
‘vidence in young individuals are epilepsy, and, in puberty, 
and especially later on, schizophrenia. They are, however, rare 
and no significant figures of frequency are cited in the literature. 

Thus, we find that various authors often report a more than 
normal frequency of intellectual backwardness among delin- 
quents and, similarly, a high frequeney of disturbances that 
may be said to belong to the spheres of emotion and will-power, 
defects assumed to be of a predominantly hereditary character. 
The figures do not indicate whether the intellectual baekward- 
ness or other conditions of a hereditary nature have alone been 
decisive or to what extent environmental factors have been 
influential in rendering the delinquency or criminality active. 
It is self-evident that it must be extremely difficult also in the 
individual case to determine whether a_ possibly inherited 
quality or the surroundings or both these factors together have 
formed the conclusive element. 

A number of authors will be found who have made an effort 
to analyse their cases with a view to the question whether 
heredity or environment has been the dominant cause with 
regard to the delinquency. Since, however, a definite decision 
cannot be arrived at in the individual case, it is not surprising 
to find variations in the figures. In Table 16 the most important 
investigations are specified. GrunLe’s and Lunpb’s figures disclose 
the big differences that may be obtained in spite of the fact 
that each material has been classified in the same manner, 
and at least one of Lunp’s two inquiries should be commensur- 
able with that of Grune. While Lunp finds 48 and 50 per cent 
cases, respectively, where the cause of delinquency was en- 
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vironment only, GrunLe only quotes 9.5 per cent of similar 
cases. Lunp holds that these differences depend on the fact that 
‘RUHLE allows a much too narrow interpretation of the term 
environment. Actually, of course, the difficulty lies in the 
practical impossibility to furnish such definitions as might 
enable an author to produce a classification of the material 
in accordance with the definitions, since they are based on, 
in Lunp’s words, »the moral stamp of the individual». For this 
reason, Lunp’s very detailed analysis of the 5 groups will not 
he subjected here to any closer examination. 

In sum, investigations offering a satisfactory account of the 
part played by hereditary psychical defects in the origin of 
delinquency may be stated to be non-existent, while, at the 
same time, numerous inquiries will be found in the literature 
confirming that defects concerning intelligence and character 
which are considered as hereditary oecur in a higher frequency 
than in normal populations. 


Delinquency and prognosis. 


It should be interesting from many points of view to study 
the behaviour of delinquents up to mature age, after discharge 
from the particular institution where they have been educated. 
These questions have been examined chiefly with regard to male 
delinquents. As regards female delinquents only a few investi- 
gations exist comprising comparatively restricted numbers of 
cases. 

A prognostie inquiry relating to material of this kind might 
he pursued in two different ways. The question may be gone 
into whether the delinquent continues committing such acts 
as will in one way or another set him or her at variance with 
the society. As a rule, such data have been collected by various 
authors from official documents corresponding to, for instance, 
the Penal Register of the Prison Authorities or the Police Gazette 
(Polisunderriittelser) in Sweden. In this manner, of course, a 
conception can be formed only of one aspect of the behaviour 
of the delinquent, his position in the society remaining unknown 
in other respects. Another approach to the prognosis concerns 
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TABLE 17. 
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9) Gregor (1918 
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10} Gregor and Voigt- 
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12 | Prenzlau(1925 quoted 
by Ohland (1937) 
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by Wimmer (1929 
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7| Healy and Bronner 


(1928 


| 19] Neubart (1928) quoted 
by Ohland (1937) 
20) Skjerbwk 1929 
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Pr gnosis. 
iod of 
Results 
obs rvation 
| 3 64 (16.71 9%) »punished '. 20 in the Ist. year, 23 in the 2nd vear 
and 21 in the 3rd.? 
71 (10.89 24) » punished 
3 4 (2.9 96) 
| 3 bd (19.3 %) 
3 32 (31.1 % 
6 3 23 (12.6 9 
re <3 15 (7.4 %) re-detained. 
8 <3 2 (2.3 9 
av 1—2 47 % good development or reformed. 24 % doubtful developm, 29 % 
} 
| bad developm. 
0] —2 64 % good development or reformed. 22 % doubtful developm. 14 9% 
| bad developm. 
| s—10 64 % good development. 15 % doubtful developm. 22 96 bad developm. | 
63 9% 19 % .11 % 
| 
| 7% dead. 
D3} 49 °¢ good development. % 9% doubtful developm. 21 9% bad developm. 
50 2% 21.5 % 
| 
(20 % 
7-13 138 (54 %) »Success».' 117 (46 96) >Failure».'' (19 % of Failure 
prostitutes. | 
a 7-13 164 (39 9%) »Suecess».! 256 (61 %) »Failure».' 
40.79 % good developm. 36.84 % doubtful developm. 22.37 % bad develop. | 
years 22 (71 96 7 (23 %) » % 
atter the 8 cases cases . 1 case 
discharge | 47 32 % % 
\ccording to Fritzell (1935) 6.7 9% were punished. This figure has been calcu- 
lated for comparison. (No. 20 21). 
\ccording to Fritzell (1935) 30.9 9% were punished. This figure has been calcu- 
lated for comparison. (No, 22 +- 28). 
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Table 17 continued. 


D 
No Author Country and period Sex z Y 
23 | Skjerbeek (1929 Denmark 78 | 1922/2 
24 | Fischer (1929) quoted | Germany O+Q] 212 1922 
by Fuchs-Kamp 
(1929 
25 » re} 
26 
27 | Arctander and Norway. Detained 1900—2s8 140 | 1910): 
Dahlstrém (1932 
28 1900—28 88 | 1910: 
29 1900—28 164 | 1910/¢ 
30 » 1900— 28 525 | 
31 1900—28 311 | 1910: 
32 » 1900—-28 57D 1910/2 
33 | Fritzell (1935) Sweden. »Ordinary» det. homes| © 399 19° 
34 | 74 192 
| 328 | 199 
36 S | 741 | 192 
| 217 | 192 
38 | 557 | 19 
| 39 | 218 192 
40 S | 19 
41 »Severe» det. homes + QO 93 | 192 
42 Det. homes for »abnormal eo} 169 | 192 
43) Arctander (1936 Norway Q 180 1910 
44 110 | 1910: 
45| Wagner (1936 Germany 250 l 
46 129 l 
47 | White (1940 Sweden. Detained 1931—39 47 1931 
’ According to Fritzell (1935) 30.9 4 were punished. This figure has be 


lated for comparision. 


No. 22+ 23). 


* Regarding meaning of term see the text page 112 and the following. 
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Table 17 continued. 


109 


iod of 


Result 
rvation 


development.! 


bad developm. 


On an average 6'/2 year. 


45 (58 96) good developm. 21 (27 %) doubtful developm. 12 


ment (III—VII)? Remaining cases (10) undetermined. 


ment (III—VII). Remaining cases (5) undetermined. 


1h 9) bad 


$--115 48 (19.2 2%) bad development, 33 (13.2 2) criminality, 15 
terized by prostitution and 18 criminality only. 

3—115 23.3 9% prostitutes or suspected of prostitution. 

'12—6 26 (55 %) good developm.? 15 (32 %) less good developm. 6 


—9'/? | 62.2 9% good developm. 10.9 % doubtful developm. 26.9 9 bad developm. 
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290 (50.4 2% during the whole time of observation. 
| 23 ( 7.5 96) »punished» ? 73 (23.4 %) re-detained. 
7"/4 164 (22.1 % 90 (12.7 % 
> 2 7 ( 2.2 9) in the first 2 years of observation. 
> 2 72 ( 9.7 » » 
14 ( 6.5 %) » » 4 
107 (19.2 % » 4 
~41/4 19 ( 8.8 2%) during the whole time of observation. 
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| 

| ol | 

| 

| 

| 

ee 
4 

| 

4 ath | 

130 | 


110 SVEN AHNSJO 


the point to what extent the individual has been employed an 
conducted him or herself as a respectable citizen. Mostly, th: 
inquiries which have been performed have laid stress on th: 
frequency of crime, ete. 

A complete picture requires, naturally, details of a negativ: 
as well as a positive kind. In other words, the question is hoy 
many behave reasonably, leading a regular life, and, on thi 
other hand, how many have been guilty of blameworthy con 
duct and, if so, to what extent they have behaved in an asocia 
way. Data regarding crimes committed can be obtained rathe 
easily. The difficulties begin as soon as particulars are aske: 
for regarding the question whether the delinquent has earne: 
his or her living by work. Especially at times when unemploy 
ment has to be accepted as a normal phenomenon, which may 
undeservedly hit even those who want work, it may be a moo 
point to decide whether unemployment in a particular case ha 
been caused by unwillingness to work or is undeserved. Furthe1 
there are degrees between these two extremes. A person may 
perhaps, want work, but he is not keen enough to make mor 
energetic efforts. Provided he has conducted himself blamelessl) 
it is not always easy to secure data. It may be possible t: 
prove that a person has behaved badly but the task of proving 
that a person has never offended respectability offers very 
considerable difficulties. Under these circumstances the valu 
of the inquiries that have been carried out is contingent to thi 
particular methods employed for the collection of the data an 
the corroboration offered as to their correctness. 

Table 17 presents a survey of the chief results of investi 
gations by different authors which have been performed 01 
delinquents from institutions of various types and from juve 
nile courts, principally, in regard to females. 

The data regarding male clienteles have been included for th: 
purpose of comparison in cases where the authors have studie: 
conditions concerning both sexes or whenever a compariso! 
has been of special interest otherwise. On the other hand, author: 
like Owens (1929), Fucns-Kamp AbeLuem (1929), GLUECK S. an 
GLuecK ELEANorE (1930, 1934), and others, have not been in 
cluded, since their inquiries comprise, partly, male clientel 
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mly and, further, the age of the respective clienteles has not 
orresponded to that of, the material discussed in this paper. 

The data in the table show wide variations. It goes without 
aying that this may depend on the use of different methods. 
\ low percentage of crimes may simply depend on the incom 
ileteness of the information, or the investigation may have 
omprehended certain kinds of crime only. A high percentage 
nay be accounted for by more conscientious forms of procedure 
or the collection of the data, a conscientiousness which may, 
ecasionally, have gone too far in registering also smaller 
iffences. Moreover, differences between the results attained by 
different investigators may, of course, be dependent upon actual 
differences in the material of the various inquiries. The differ- 
ences may originate in the fact that, in one case, grave delin- 
quents have been examined, while, in another case, also mild 
cases have been included. It must be born in mind in this con- 
nection that the progress of the delinquents has only been 
observed for a limited time. The figures may refer to different 
periods of time. One inquiry may cover a considerable period, 
another only a brief space of time and, unless crimes are 
calculated per annum, or in some similar manner, an investi- 
gation embracing a longer period must evidently, all other 
things being equal, disclose a higher frequency than an inquiry 
more restricted as to time. Such deficiencies might be eliminated 
by means of a careful statistical analysis but available in- 
quiries have, as a rule, not been subjected to statistical 
examination by more complicated methods. Finally, it may be 
kept in mind that such factors as differently constituted age 
groups, different conditions of supervision, and similar factors, 
may not be without significance. Therefore, the figures offered 
in the table, chiefly for the sake of providing a survey, cannot 
he immediately compared. Against the background of this table 
the inquiries will now be discussed more into detail. 

The inquiries concerning female delinquency can, in the 
first place, be divided into such as are based on a very restricted 
material or on a more extensive one. The investigations of the 
former type, embracing 100 clients or less, form the majority, 
Gregor (1918), Grecor and VoIGTLANDER (1918), v. GRABE 
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(1925), PrenzLau (1925) quoted by OnLanp (1937), KLuce (1926 
quoted by Wivmer (1929), NevBarr (1928) quoted by OxLani 
(1937), SKJERBAEK (1929), Fiscuer (1929) quoted by Fucus-Kam 
(1929) and Wuire (1940). 

As regards the methods adopted for these inquiries the 
have this in common that the authors indicate the frequency 
within their clienteles of, respectively, good or bad and, ocea 
sionally, doubtful development, without being able to defin 
delimitations: distinctly. In drawing up the boundary lines o 
this or that group the methods have varied, the authors havin; 
chosen different roads of approach. 

However, data forming the basis of the discussion diffe) 
in different inquiries. They may be founded on informatio: 
gathered from the clientele itself or from the staff of an in 
stitution or from official documents of different kinds or, a» 
the case may be, from a combination of such sources. Som« 
authors do not trouble to provide any definitions whatever o 
such terms as good or doubtful or bad prognosis, respectively 
others present more exhaustive definitions, like SKJERBAE 
(1929), who ineludes individuals sentenced for crimes of differen: 
types in two of his groups. Still, detailed information, regarding 
the particular crimes that have been taken into account, ani 
regarding the way in which the particulars have been collected 
is lacking. Wuite (1940) has divided her material into thre 
groups >on the basis of the degree of social adaptability attain 
ed». She specifies in detail which cases she includes in eacl 
group. However, she states that when particulars obtainabl: 
from her ordinary sources have proved incomplete, data hav: 
been extracted from the Penal Register of the Gothenburg 
police. Thus, apparently no systematic investigation regarding 
all those included has taken place. 

The deviations with regard to delimitations and, still more 
the variations in the length of the periods of observation and 
further, the absence of one-year figures for the prognosi 
preclude any amalgamation of the material supplied by th 
different authors. The fact that in various inquiries the fre 
quency of bad or doubtful development often is of an identica 
order of magnitude, may, for these reasons, and also becaus: 
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of the smallness of the material in the various cases, be wholly 
| matter of chance. 

The more extensive inquiries will now be examined. 

As regards the investigations by Nissen (1917) and Arcran- 
ER and Dantstrrém (1932), they differ from the others, partly 
by being somewhat more comprehensive, partly, also, because 
both operate with years of observation, examining the frequency 
of cases re-admitted into institutions or sentenced within a 
certain period of time. Nissex (1917) has confirmed punishments 
by reference to the Norwegian Penal Register, stating that, in 
so doing, he has included probation. Further, he has not in- 
cluded those discharged before the age of 14, i. 
the period of non-imputability. Arcraxper and 


during 


have gathered their data regarding punishments by extracts 
from the Polititidende (The Police Gazette). Nissex’s group of 
punished» does not, therefore, quite conform with that of 
ArCTANDER and Dautstrém. Apart from imprisonment the latter 
authors have also taken into account deferred prosecutions and 
probation regarding which the authors remark, as against 
NisseN (1917), that in Nissen’s inquiry they must have been 
secured in some special way since they were not recorded in 
the Penal Register until 1915. As to other particulars published 
in Polititidende, such as arrests, prosecutions and descriptions 
of persons wanted by the police, they have not been quoted by 
ArcTaNnDeR and Dautstrém. Only punishments after the dis- 
charge from detention by the Children’s Welfare Board have 
heen included, not crimes committed at an age of 14—16, 
leading to action on the part of the C. W. B. or continued care 
under the same institution. 

In comparing the results in both these inquiries, a difference 
of 7.8 + 3.0 per cent, as regards the frequeney of punished 
persons within a period of three years, appears, in spite of the 
limited scope of the material. The higher frequency will be 
found in ArcTanxver and inquiry, viz.. 10.7 per cent. 
This seems natural enough, considering the faet that these 
wuthors’ inquiry covers more types of crimes than Nissen’s. The 
fore-mentioned authors have analysed and compared their own 
and Nissen’s results in the light of the above-quoted facts. 
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finding, nevertheless, a difference that can only be explained 
by the origin of the material, in the one case in the provinces 
(Nissen), and in that of their own in Oslo. In both these in 
quiries the results are specified for a period of observation o 
three years, ArcTANDER and Dautstrim adding also a period o 
observation of ten years, for individuals with minimum te: 
years’ period of observation. The material dwindles wit! 
regard to the ten years’ period for female clients into ver 
small proportions and only an insignificant increase in th 
frequency of punishments occurs as between the three year 
and the ten years’ period. Possibly, the well-behaved have, ji 
the first place, best lent themselves to observation. No co 
ception can be formed from these inquiries as regards the tim 
when the probability of crime diminishes. 

As regards further inquiries based on extensive collection 
of material those of HEALY and Bronner (1928), Arcranner (1936 
and WAGNER (1936), comprising clienteles of 255, 290 and 25 
(129), respectively, are to be noticed. However, ArcTranpDrEr’ 
material resolves itself into two parts with a somewhat dissimila 
clientele, viz., groups of 180 and 110 eases, serious and mild 
respectively. In the fore-mentioned inquiries the length of th 
time of observation varies, HEALY and BRronner’s up to seven 0 
ten years, WacGner’s from about to 107/, years, whil: 
ARCTANDER, With regard to the school homes, presents 116 case 
observed for more than ten years. In all inquiries the result 
are recorded for the whole of the periods of observation 
irrespective of the variations in length of the time. ArcTanpr 
has compared the prognosis of those observed durin: 
more than, or less than, ten years and found that both thes: 
groups disclosed, approximately, the same frequency, viz., abou 
a third of bad conduct, a result identical with that of the tota 
material. She coneludes from this that the period of observa 
tion or the time passed after the discharge, when they had t 
look after themselves, did not make any difference to thi 
result, a conclusion which appears rather improbable. Still, th 
result is not altogether unreasonable. Supposing an individua 
has behaved well for ten years, the good behaviour is likely 
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0 continue. However, the material is too restricted to permit 
lefinite conclusions. 

Heaty and Broxner (1928) operate with two groups of 
prognoses, i.e. »Suecess» and »Failure», respectively, success 
ing the term applied when the individual was living in the 
ommunity, without known detriment to the community, and 
iad engaged in no criminality, while failure was regarded as 
actual delinquency. Some have been classified as failures when 
they, without having been arrested, were an actual drag on 
he community, i.e. vagrants, excessive drinkers, extreme 
loafers, those grossly immoral and thus, indirectly, costly to 
the society. 

As will be seen from the table the individual has been 
observed for 7—10 years, »Success» comprising 55 per cent 
for the total periods of observation. 

In her later inquiry, Arcranper (1936) has consulted the 
Penal Register of the Ministry of Justice with regard to 
criminality but, in addition, she has collected information in 
the population register, the documents of the Welfare Board, 
ete., and further particulars from institutions which have had 
to deal with the clientele at an adult age. Then, for the purpose 
of the prognosis, the material has been divided into not less 
than nine groups, the two first ones being designated by the 
author as positive development, groups HI—VII as negative 
and the remaining groups as uncertain. It is worth remarking 
that the author has ineluded in the second group, where 
development has been described as positive, those regarding 
whose development no particulars have been available and, in 
addition, offenders who have been under probation and mild 
offenders, who have not again lapsed into crime, or one-time 
offenders who have not for a number of years, afterwards been 
vuilty of transgressions, i.e. cases which are also represented 
in the third group where development has been characterized 
as negative. 

Having regard to this manifest absence of clear classifiea- 
tion in the prognostic groups, and, also, the dissimilarities as 
to the length of time of observation, as well as the divergences 
n the character of the clientele. these investigations cannot be 
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said to have produced definite results. Further, principally 
because of the variations in the periods of observation, thy 
results obtained by either Hearty and Broyner or Arcranpi 


almost defy interpretation. Nor will these inquiries indicat: 


when the maximum probability of crime occurs after discharg: 


or when the risk in that respect begins to diminish. Wacnen 


inquiries furnish criminality and prostitution frequencies, respe 


tively, during a period of observation embracing from 2°. up t 
10°. years after discharge. Also here the time of observatio 


varies in length in the individual cases. 

Finally, there remain, among inquiries mentioned in th 
table, those of Dadar (1908) and (1935). Daar’s wor 
has been included, notwithstanding the fact that it compris: 
Norwegian male inmates of school homes only, discharg: 
during the years 1901—04 and 1903- 
first Scandinavian prognostic inquiry regarding a comparative! 


O07, sinee it constitutes th 


large clientele and, in addition, is noteworthy in so far as tly 
author gives the frequency of punished delinquents from yea 
to vear after discharge during the years 1901—04, a mode © 
procedure ignored by later authors. Daag states that he ha 
used data regarding punishments from the Prison Authoritie 
register, concerning all persons who, since January Ist 190! 
have been admitted to any prison for civilians to serve sentenc: 
of imprisonment. Daar’s data regarding those punished withi 
three years from discharge may be compared with those includ 
in Nissen’s fore-mentioned work. According to Nissen’s ealeul: 
tions the frequency of punishments conforms fairly in the: 
two inquiries (16.7 and 19.3 per cent, respectively), since Nissex 
figure falls to 16.3 after the exclusion of seven punished perso! 
on probation, and, further, adds fifteen boys discharged befo: 
reaching fourteen years of age, not previously included becaus 
of non-imputability. This precise agreement, termed accident: 
by Nissex, and rightly so, is not valid to the same extent why 
the material is divided into detention homes of varying ty} 
with regard to their clienteles. Nissen, then, shows that. h 
figures, correeted according to Dadr’s frequency for punish 
persons within three years from discharge, will be 10.7 per cei 


(21 cases of 197) and 27.2 per cent (28 cases of 103), respe 
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ively. DaAat’s corresponding figures are 16.8 per cent (46 cases 
if 273) and 16.4 per cent (18 cases of 110), respectively, with 
egard to the same type of detention homes. Nissen concludes 
rom this that the material in his inquiry has been less satis- 
factory as regards the one type of detention home. However. 
he difference between the two is not significant (difference 
10.8 + 5.6 per cent). 

FrItzeELL’s inquiry (1935) is the only Swedish one based on 
a relatively big material. He has collected data from the 
detention homes regarding sentences served and, afterwards. 
checked or supplemented them by means of the Prison 
Authorities’ Penal Register. The data have, then, been com- 
pared with those of the Police Gazette, for the purpose of 
supplementing the particulars from the Penal Register with 
records of warnings for vagraney. FritzeLy does not indicate 
those sentenced per observation year but operates with a 
combined »after-period» in his clientele of between less than 
2", years and up towards 7’ 
period of 2',-—4’/, vears and another of between 4°/, and 


, Years, divided into one after- 


7’, years. Within each group the total percentage of those 
sentenced has been calculated, and, the percentage with regard 
to those whose punishments were inflicted within 4 and 2 years. 
respectively, from the discharge. In this way four, series of 
percentages have been obtained. 

FRITZELL -investigates the prognosis of inmates going from 
the detention homes straight into the struggle for life, eliminating 
those who are sent from the detention homes to institutions of 
various kinds for protracted detention. 

FrITZELL states that comparisons show that his figures lie 
hetween those found by Nissex and by Arcraxper and DAuLstTRron, 
respectively. Further, they will be seen to be higher for inmates 
from detention homes of a special character (»severe» detention 
homes and detention homes »for the physically diseased and 
mentally abnormal») than for the total number of inmates 
(including, then, those from »ordinary» detention homes), the 
difference being most marked for the girls (difference for the 
virls 6.7 + 3.9 per cent). 

The author gives figures of absolute numbers and percentages 
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of »punishments» within certain periods of time, i.e. partly. 
concerning the total material and, independent of the time ot 
observation, partly concerning those punished within 2 years 
in cases where the time of observation has evidently invariably 
exceeded two years, and within 4 years, in cases comprising 
an after-period of more than 4°, years. 

Over and above these data Fritze_t gives numbers an 
percentages of those »punished» within 2 years and between = 
and 4 years in relation to an after-period of less than 2°, 
2"/,—4"), and years, respectively. However, only 
the data concerning punishment within 2 years can be use: 
since the after-period in these cases always exceeds that tims 
The figures of »punishments» within 2—4 vears have in som 
cases an after-period of 2*/,—47), years and are, consequently 
in all likelihood doubtful. 

The figures stating the pereentage of those »punished 
for the whole after-period, i. e. a long one, viz., 4 */,—7 * 
refer, apparently, to individuals with a greatly varying afte) 
period, the majority in the latter case probably approximating 
five rather than seven years. The total figure, as well as the 
decrease in frequency observed in the last period of observation 
is, for this reason, hard to interpret and, possibly, erroneous. 

However, the author has also neglected to pay regard t 
the question whether the inmates, at the time of discharg« 
were at an age of imputability, i.e. above 15 years 
With regard to punishments this will. perhaps, be of smal 
significance since only 13 of 345 girls were at an age of 10 


4 Years 


15 at discharge. However, as far as warnings for vagrancy 
included here among data of punishments, are concerned thi 
result might be substantially affected by disregarding whethe: 
a person is liable to such warning, i. e. at the time of the inquiry 
(1928—34) at an age of above 18 years. According to Fritze.i 
147 of 345 female inmates were of such an age at the discharge. 
For this reason, some must have been non-imputable for severa! 
years with respect to vagrancy. Consequently, the figures it 
the table will not be very reliable, especially during the firs' 
years after discharge. 

FRrITZELL also attempts to shed light on the concentration 
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ff criminality to the first years after discharge by means of 

division of the clientele after the particular calendar year 
turing which discharge took place. The percentage of punished 
ersons was calculated for each year. ascertained 
he difference to be insignificant between the percentages of 
‘he various years, in spite of the changes in the after-period. 

In sum, it may be said that the majority of prognostic 
investigations regarding female clienteles have been performed 
m very restricted material. The differences with regard to the 
type of clienteles, the character of the data of the prognoses 
and the treatment of the material render amalgamation 
impracticable of these small inquiries, for the purpose of 
securing more reliable information and comparisons. In some 
investigations the authors have employed to some extent 
comparable data, i.e. the frequency of those punished, ete., has 
been calculated, the data having been collected in such a way 
as to guarantee identical types of punishments or permitting 
re-calculations with a view to establishing conformity. However. 
in these cases punishments have not been calculated per year 
of observation but for longer periods. However, as regards the 
material in two inquiries where comparisons have been feasible, 
differences have been revealed in the frequency of punishments. 
supposed, by the authors, to depend in the case of the frequency 
of punishments being higher, on the fact that the material has 
derived from a big town, and, vice versa, lower when from the 
provinces. 

When a somewhat larger material has been subjected to 
investigation, the variations in the length of time of observa- 
tion have in some cases been so considerable as to render 
results uncertain. Further, in these inquiries the delimitation of 
prognostic data has often been indistinct. Only one inquiry, 
based on a comparatively large material concerning female 
clientele, that of FrirzeL., provides data, concerning punish- 
ments, ete., calculated in a more satisfactory form on different 
periods of observation, but, nevertheless, not year by year of 
observation. 

In this case, however, the figures become doubtful, partly 
because the author has used varying after-periods within the 
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time of observation, partly owing to the fact that the observed 
offences refer also to individuals who, on account of their age. 
do not run any risk whatever of being punished or detained 
for those particular offences. 

On the whole, the cases have not been followed for a 
sufficient length of time and, in these circumstances, thi 
inquiries do not provide any definite conceptions regarding 
the prognosis of delinquents. A general impression remains 
that not too small a group reverts to the earlier state, com 
mitting punishable offences and conducting themselves in « 
more or less asocial manner. But the investigations do nol 
produce figures of a definite nature neither do they supply 
information regarding the distribution of risk from vear to 
year after the discharge nor do they afford an opportunity otf 
forming an opinion on the question when the maximum of risk 


occurs. 


The prognosis of delinquents with regard to special charac 
teristics. 

In discussing the literature with regard to juvenile de 
linquency with different characteristics it must be remembered 
that sources of error earlier referred to have to be taken into 
account. Some of the authors who have given figures for genera! 
prognosis have also given figures for special groups of delinquents. 
In some cases in which the authors have made comparisons 
between males and females, the results will be mentioned, but 
other results relating to males will not be the subject of a more 
detailed discussion. 

Differences with regard to serves. Just as the female share in 
delinqueney and criminality falls below that of the men, the 
prognosis discloses a lower frequeney of failures or criminality 
after the discharge regarding women than men. Thus, Table 
17 offers significant differences in, e. @., HEALY and Bronner’s 
paper (1928) as well as in Frirzeci’s (1935), where differences 
were 15 + 3.9 and 14.6 + 2.1, respeetively. The fact that both 
inquiries present identical differences must depend on chance, 
remembering the dissimilarities in treatment and material. 

The explanation will, probably, be found in the faetors 
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reviously referred to when sex differences were discussed. 
‘specially, it has been supposed that women, through the 
environmental change entailed by marriage, will often escape 
conflicts leading to crimes and develop in a favourable diree- 
ion. Therfore, Frirzei.’s figures in the table regarding the 
requency of those re-admitted into detention homes will be of 
certain interest. The girls were re-admitted to a much larger 
extent (23.4 per cent) than the boys (12.7 per cent). Still, it 
is impossible to decide to what degree this difference is 
contingent to dissimilarities in age at the time of the discharge, 
supervision, or other factors. As to the grounds for re-admission, 
FRITZELL mentions, on the part of the girls, bad conduet in 61 
per cent, crimes in 1 per cent, disease in 12 per cent and 
unemployment in 9 per cent. The corresponding figures for the 
hoys were 24, 20, 2 and 6 per cent. 

Differences with regard to age at detention. The earlier the 
admission into a detention home with its more favourable 
environment, the better the hopes for the future development 
of the delinquent child. This should apply, particularly, when 
the cause of the delinquency has been unsuitable surroundings. 
Whenever the environment is noticeably bad and a_ child 
discloses signs of delinqueney it may be taken for granted 
that the authorities will make provisions for detention at a 
comparatively early age. On the other hand, delinquent 
children, detained at an early age, may have revealed 
hereditary propensities, in their first years, such as to render 
detention unavoidable, because of the very gravity of the case. 
more or less irrespective of the surroundings. 

As to the former we, of course, can look forward to a 
particularly good prognosis, while the reverse will oceur in the 
latter case. 

The prognosis has often been accepted as more favourable 
the earlier the detention and AscHAFFEN- 
HeALy and Bronxner, OwWeNs, SKJERBAEK, and others). This 
assumption has in many cases betrayed a more or less precon- 
ceived opinion in favour of the importance to the delinquent 
of environment and detention, respectively. 

Arcranper and DauLstrom (1932), who have devoted par 
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ticular attention to these problems, showed in their report on 
children detained for various reasons by the Oslo Children’s 
Welfare Board (including also non-delinquents) that those 
detained earlier revealed a more favourable prognosis. This 
obse 


the 


apparently, differ considerably at a lower and a higher age 


and 


included among the younger children than among those of a 
more advanced age. One of the fore-mentioned authors 
‘TANDER, 1936) has, because of criticism from, among others. 
SCHARFFENBERG, Nissen and LANDMARK, re-examined this particular 
subject in a later work, on the basis of the previous material. 
inquiring into the prognosis for early and late detention. 
respectively, among different groups of children with regard 
to whom the cause of the intervention lay in »home conditions 


(Are 


and 


together. It appeared that, in so far as qualities in the children 
only were the cause, early detention was almost non-existent 
(among 112 boys only 5 eases before 9 years of age, among 
20 girls none). 

When the cause was »home conditions» a significant dif 
ference appeared, on the part of the boys, before and after 9 
vear 
for the younger boys being better). No significant difference 
appeared on the part of the girls (4.2 + 2.1 per cent). When 


the 
was 


older) and 5.3 + 5.5 per cent for girls. 

FrirZeLe (1935) had at his disposal cases of delinquency and 
arrived at results similar to those of Arcranper and DauLsrris 
when grouping the material in individuals under and above 14 
vears of age. 

The authors give no figures for the frequency of different 
types of delinquency in these different age groups. Consequently 
the difference in prognosis for younger and older boys may 
depend on differences in this respect between the age groups. 
Differences in connection with different types of delin- 


grounds for admission to institutions of this kind would. 
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rvation can hardly be calculated to cause surprise, since 


a greater number of non-delinquents would probably be 


in the children per se, respectively, or in both these factor 


s of age (difference 17.7 + 4.3 per cent, the prognosis 


‘ause was attributed to »both factors», the same difference 
27.6 + 9.2 per cent for boys (i.e. better for younger than 


| | 
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vency. Some authors, HEALY and Bronner (1928) and Arcran- 
er (1936), give figures concerning prognosis of different types 
if delinquency. No significant differences occur as_ regards 
prognosis but, in HeaLy and Bronyer’s material a higher fre- 
juency of »Failure» appears in the group of thefts (including 
-hoplifting) than among those »out late nights or all nights 
difference 23 + 11.6 per cent). An investigation carried out 
by Heaty, Broxner, Baytor and Mureny (1931) will also be 
referred to here although the material comprises children 
tended by foster-parents. It embraces 215 girls and 286 boys, 
149 and 255, respectively, of whom were classified as delin- 
quents. The authors examine the prognosis of different types 
of delinquency without ascertaining significant differences. 
However, when an individual disclosed more than one type 
of delinquency, a numerically lower frequency of »Success» 
was obtained than if he or she had committed one or two 
offenees of the same kind. Significant differences could not be 
established when an individual was mentally normal. On the 
other hand, among cases classified as »abnormal personality», 
an extremely high frequency of »Failure» oecurred in »poly- 
delinquency». The difference between those guilty of four and 
two crimes, respectively, amounted to 35.0 + 14.3 per cent, 
equal to an approximately probable difference. 

Prognosis with regard to home conditions and hereditary 
qualities. In. order to ascertain the part played by earlier 
economic family conditions with regard to prognosis HEALY and 
Bronner (1928) specify the distribution per cent of »Success» 
and »Failure», respectively, within their 5 types of homes, 
previously described. Further, they indicate the distribution of 
Suecess» and »Failure» within each group. They note that 
poverty »militates somewhat against success», while a more 
fortunate economic position »somewhat favours moral recovery 
hut that less extreme differences in material welfare constitute 
no great determinant for or against reform». ArcTANDER (1936) 
also gives an indication in that direction. Still, no causative 
relationship between the type of the home and the character 
of prognosis has been ascertained. 

Some authors have studied the prognosis of children legi- 
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timately and illegitimately born. Kivee (1926), quoted by 
OuLanp (1937) found a better prognosis for the illegitimate 
children. KLvce contends that this is so because the illegitimately 
horn, being more easily subjected to detention, escape conflicts 
with relatives to a larger extent than those legitimately born. 
But the explanation is of course that illegitimate children may 
he taken care of even when they are not delinquent but legiti 
mate children only when they are so. The information at 
disposal is not sufficient to elucidate this point. In 
(1935) inquiry regarding delinquents the illegitimately born 
diselosed numerically higher figures of criminality than thos 
legitimately born (boys a difference of 5 + 3.3, girls 4 + 3.2). 
In the literature at disposal no significant differences between 
the prognosis of legitimate and illegitimate children have been 
found. 

Heaty and Broxner (1928) have analysed their materia! 
with regard to the prognosis of other forms of broken homes. 
They found no differences in the prognosis between those from 
normally constituted homes and those from broken homes, nor 
any signifieant difference with regard to different types within 
the latter group. 

Hrary and Bronyer (1928) have also investigated the pro 
gnosis in the case of other forms of bad home conditions, such 
as alcoholism, criminality and sexual immorality, ete., respec 
tively. On the part of the girls in their clientele from homes 
of these types they found good and had development, respec 
tively, in equal proportions, while bad development occurred 
in a great number of these cases with regard to the boys. Where 
criminality or sexual immorality prevailed in the homes (44 
cases of 52) the prognosis was markedly bad. The material is 
too limited to allow significant conelusions. 

Hearty and Broxxer also study the prognosis with respect 
to »family history», i.e. in their coneeption data concerning 
parents and grandparents. They have adopted three groups. 
viz., 1) abnormal mentality, 2) delinqgueney and 3) alcoholism. 
The term »normal family history» has been employed in cases 
where conditions indicated by the three fore-mentioned expres 
sions did not apply. No significant differences could be secured 
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ind the authors conclude that »there is no indication that traits 
ound in the immediate forbears determine to any marked 
legree what we have called Suceess and Failure». Similar results 
ire recorded by HeALy, Broxner, BAYLor and (1931). 

The prognosis in the case of different forms of psychical 
defects in delinquents. When the diagnosis of a delinquent 
suggests psychical defeets, such as imbecility or psychopathy. 
ete., a bad prognosis will, obviously, be expected. Imbecility. 
like psychopathy, forms as a rule a more or less permanent 
condition. In spite of this it is, of course, of importance to study 
the progress into adult age of individuals who have early been 
subjected to such diagnoses. Erroneous diagnoses must, to some 
extent, be taken into account but also the fact that the individual 
may at an adult age be able to conduct himself socially in sueh a 
way as to prevent the defects revealing themselves. With regard 
to the debile and less serious psychopaths the surroundings play 
a considerable part in connection with such a process of social 
adaptation. | 

A number of authors give prognostic data in the case of 
delinquents with psychical defects. Grecor (1918), Grecor and 
VoIigTLANDER (1918), HeaLty and Bronner (1928), Winmer (1929), 
Heaty, Bronner, Baytor and Murruy (1931), (1935). 
ARCTANDER (1936), ete. Throughout, figures of higher frequency 
with regard to bad prognosis occur among those with psychical 
defects than. among those mentally normal, even though the 
material may, occasionally, be too small to permit significant 
differences, especially regarding the female clientele. The fore- 
mentioned authors have not ascertained significant differences 
hetween various forms of mental deficiencies but HeALy, Bron- 
NER, Baytor and Murruy assign, in their clientele of foster- 
children among delinquents, not only a higher frequeney of 
had prognosis to those mentally abnormal, as against the normal, 
but also an uncommonly high frequency of »Failure» to the 
definitely psychopathic personalities». Thus, the differences 
as regards had development between the groups of definitely 
psychopathic personalities and defeetive persons amounted to 
30.2 + 15.0 per cent. No figures are available in the literature 
in this respect for girls. 
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FritzeLt (1935) who, in his inquiry, has classified his clien 
tele under the headings good, less good and weak intelligence. 
found in boys no significant difference in intelligence between 
those punished and all the boys in his material. The autho: 
remarks that »the punished girls appear to be considerably les» 
well equipped with brains than the others, though it should bh 
noticed that the number of individuals here is very small». 

Prognosis and periods of detention. Nissex (1917), Arora 
ber and (1932) and (1935) give percentages 
of punishments according to the length of the detention withou 
establishing any correlation between length of detention and 
frequency of criminality. Still, in Frirze.u’s paper, the olde: 
male individuals with a detention period of 6—10 years dis 
close a decreasing percentage of crimes, probably, as Frirze.i 
points out, owing to the fact that the less improvable, who 
require a detention of that length, are, to a large extent, trans 
ferred to other institutions. 

No author has examined age at the time of detention, period 
of detention, home conditions, heredity and abnormality in 
connection with the prognosis of different types of delinquency 
on the basis of a material sufficient for definite conclusions. 


Occupations after discharge. 

Apart from data regarding prognoses of the types described 
above, various authors often give accounts of trades and famil) 
conditions at a more adult age. As far as the former are concerned 
it may be taken for granted at once that the less skilled trades ar 
adopted. The women, on account of their sex and training, have 
on the whole, no other choice than domestic work or similai 
occupations. For this reason, more detailed data as regards 
trades mostly offer, in their case, little interest. Data concerning 
change of trade may deserve more attention. When a person 
leaves one kind of work for another, this may suggest lack o! 
stability and endurance. Another matter of interest concerns 
the localization of the work to town or country and the extent 
of migration. In this connection it must, however, be born in 
mind that migration into towns is, to a large degree, a norma! 
phenomenon, especially with regard to those of an age here 
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eferred to and, consequently, the figures do not permit definite 
onclusions. As a rule, inquiries have concerned male clienteles. 
Vith regard to females, there exist only a few investigations. 
Marriage frequency with regard to female delinquents, as well 
is the frequency of legitimately or illegitimately born children 
if delinquent mothers, has also attracted attention. 

Particular reference will here be made to the somewhat 
nore extensive inquiries available concerning females. Also 
here sources of error of a kind previously specified are met 
with. Data regarding trades derive most often from different 
vears Of observation. Thus, Frirzet, (1935) states distribution 
of trades, partly at the time of discharge, partly according to 
the latest available data, irrespective of the extension of the 
after-period. At the time of the discharge, he has divided his 
material into 2 groups according to the age of the inmates at 
discharge, whether above or below 18 years. According to in- 
formation regarding the latest period of observation, the largest 
single male group came under the heading »agriculture, fishing 
and handicrafts», comprising 34.5 per cent of the clientele. On 
the female side the group »domestic work» dominated with a 
percentage of 59. Those married, i. e, 34.2 per cent of the total, 
were included in this figure. 

In comparing data from the latest period of observation 
and those from the time of the discharge, the author ascertained 
that the agricultural trades had lost more than half of those 
who turned to them immediately on the discharge from the 
detention homes, and, further, that change of trade generally 
went in the direction of industrial or, to a smaller extent, com- 
mercial occupations. This applied both to males and females. 
Fritzell also gives an account of criminality in the various 
trades. This proves to be significantly higher for those more or 
less unemployed than for the average of all those in possession 
of a known trade. (Difference 22.1 + 5.3 per cent.) 

ARCTANDER (1936) provides particulars of position in life of 
151 of 180 school home girls included in her material, most of 
them, at the time of the inquiry, being above 25 years of age. 
84 were married, an additional 44 had domestic work. Thus, 
the result conformed with that of Frirzev. 
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Hraty and Bronxner (1926) state marriage frequeney at 47 
per cent among female delinquents. The oldest were, at thy 
time of the inquiry, 31 years of age. Other authors’ figure 
vary here between 10 and 78 per cent (OHLAND, 1937). Th 
figures depend, of course, entirely on the length of the time o 
observation. As this has not been taken into account, the figure 
cannot be used for drawing significant conclusions. 

It might be mentioned here that several authors (Wine 
and Bronner, Arctranper, find relatively lo 
figures of frequency of criminality and bad development 
respectively, among those married. In no case, however, hav 
the figures permitted significant conclusions, because — th 
material is too small. Furthermore, the groups cannot reall 
be compared because of length and character of punishmen 
not being registered. 

Data regarding fertility of delinquents vary in differen 
inquiries (Neubert, Fucus, Fiscuer, quoted by OnLanp, 1937 
As no distribution according to age is given it is not possibl 
to draw conclusions from the figures. No inquiry has bee: 
traced were the question has been gone into with appropriat: 
statistical methods, 

Summary. 

Since no definite boundary lines exist between delinquene: 

and criminality a short survey has been given concernin: 


problems regarding criminality, statistical inquiries being 
especially referred to. In this connection errors of differen 
kinds have been discussed, because these errors are of interes 
also with regard to delinquency. Furthermore, figures fo 
criminality are given as a background to delinquency, sine 
data in regard to criminality in adults in some respects ar 
comparatively reliable. Concerning delinquency official stati 
stical particulars are practically non-existent. Inquiries hav 
been made only regarding cases from special institutions 
Juvenile Courts, ete., and apply to cases selected in variou 
ways. No research has been made with regard to case 
comprising a whole country. 

Investigations carried out up to now show that the frequenc 
of detention increases towards the present time which is, © 
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ourse, first of all, a manifestation of the fact that measures 
ave been taken to an ever-increasing extent for the detention 
if delinquents. (Further, delinquency increases in more excep- 
ional circumstances, such as war.) 

The frequency of delinquency is, throughout, higher in boys 
han girls. It appears later in girls. Also, frequency increases 
n both sexes with growing age. With regard to the girls sexual 
offences and property crimes appear to be comparatively com- 
mon. In boys sexual offences are relatively uncommon, while 
property crimes, truancy, running away and vagabondage are 
inore usual. Since the material, in inquiries hitherto undertaken, 
has not, as a rule, been analysed in detail from the point of 
view of age, the orientation supplied up to the present time has 
not been very clear with regard to the prevalence of different 
types of delinquency. A great many authors have attempted 
an analysis of the significance of different environmental factors. 
such as indigence, bad housing conditions, illegitimate birth. 
and other forms of broken homes, criminality and alcoholism 
in the parents, ete. The frequency of such factors has. 
throughout, been shown to be comparatively high in comparisons 
hetween delinquents and controls. However, no definite con- 
clusions have been arrived at regarding the exact importance 
of such factors, since various sources of error have to be taken 
into account, poverty, and factors leading to poverty, being 
paramount among the grounds for the detention of delinquents. 
When the economie situation is good, the chances of private 
detention are, of course, bigger. 

Further, it has been proved that delinquency is more common 
in towns than in the rural districts and chiefly occurring in 
slums, ete. The explanation may, however, partly lie in 
dissimilarities of an administrative kind, i.e. greater facilities 
for detention in towns and, also, delinquents attract more 
attention in towns than in the country. 

Attempts have been made to illustrate the part played by 
heredity, on the basis of pedigrees, i.e. figures concerning the 
prevalence of psychical defects, criminality, alcoholism, ete., in 
the parents. A higher frequency of such qualities has been 
ascertained. Also here, the fore-mentioned sources of error 
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occur. When parents are incapable of looking after 
children, bad education follows and, then, in the fulness 0! 
time detention. Inquiries disclosing that defects with regard t: 
intelligence, or concerning emotions and will-power are mor 
common in delinquents than in normal children deserve stil 
more attention. These inquiries, however, provide little orienta 
tion regarding the significance of hereditary factors as compare: 
with environmental factors. 

The prognosis of delinquents has also been examined by 
great number of authors. However, most of them have dea! 
with male clienteles. As regards females only a few investiga 
tions, based on a relatively small material, are available. Fron 
a statistical point of view the data have been far from satis 
factory. Probability figures for definite periods have seldom bee: 
furnished but merely data of an indefinite purport. A com 
parison between the prognoses regarding boys and girls show 
that they are less good for boys than girls. With regard to sue! 
questions as prognoses in the case of different types of delinquenc) 
available literature cannot very well provide the basis of distine 
conceptions, even though some investigations suggest that thos: 
detained for property crimes exhibit a less satisfactory prognosi 
than those guilty of sexual offences. As regards delinquents coming 
from homes differing as to economic status, social standard 
ete., no significant differences have been established wit! 
regard to prognosis. The same applies to children illegitimatel, 
born, and to children from broken homes. No differences it 
prognoses for delinquents with a pedigree comprising abnorma 
mentality, alcoholism and criminality have been found. Severa 
authors contend that the prognosis for abnormal delinquent: 
is worse than for psychically normal ones. 

The literature regarding the future occupation and family 
conditions of delinquents indicates that they do not adopt mor 
skilled trades which is a matter of course considering th: 
training they have been afforded. Various data are submitte: 
regarding marriage frequency in female delinquents but th 
figures have not been statistically analysed to such an exten 
as to permit comparisons with that of normal girls. 

Data in the literature serve to illuminate the considerabl 
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lifficulties encountering every attempt at analysing the com- 
licated tangle of factors which produce delinquency, and 
iso the perplexing task of determining the distribution of 
lelinqueney, prognosis, etc. Below an effort will be made to 
rovide a more detailed examination of female delinquency in 
ts fore-mentioned aspects. The examination will be determined, 
is to its particular cheracter, by obtainable data, especially as 
regards conditions at the time of detention and after discharge. 
The material at disposal for the purpose of this examination is 
possessed of one superiority. It may be regarded as comparatively 
representative since it embraces all female delinquents admitted 
to detention homes or reformatories in Sweden during the period 
of 1903—1937. 


CHAPTER IL. 


Legislation concerning delinquents with parti 
cular regard to detention homes and reforma 
tories in Sweden. 


Before entering upon a description of the material whic! 
forms the basis of this inquiry an account will be given o 
essential features of legislation in force in Sweden regardin: 
detention of children and juveniles during the years covere: 
by this paper, i.e. the years 1903—37, in the case of detentio: 
homes, and 1905—37, as far as State reformatories for youn: 


offenders are concerned. 
The survey below refers to laws and royal edicts, respectively. a 
follows: 
1) Law of June 13th 1902 regarding »Education of delinquents an 
morally neglected children». 
In force from January 1st 1903. 
Law of June 6th 1924 »Regarding Children’s Welfare». 
In force from January 1st 1926. 
Law of May 31st 1934 »Regarding Children’s Welfare and Juvenil 
Protection (the Children’s Welfare Law)». 
In force from January 1st 1935. 
Royal edict of May &th 1925. 
In force from January 1st 1926. 
Chapter V of the Penal Law with legislative amendments in acco 


~ 


dance with 

a) Law of June 27th 1902. 

In force from January 1st 1905. 
b) Law of May 7th 1917. 

In force from July 1st 1917. 

c) Law of May 7th 1917. 

In force from January Ist 1920. 
d) Law of June 6th 1924. 

In force from July 1st 1924. 

e) Law of September 19th 1929. 
In force from January 1st 1931. 
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In addition, reference should. be made to the historical survey of 
letention homes and State Reformatories for young offenders. respee- 
ively, and laws pertaining thereto, included in the Official State Reports 
1 connection with the latest reorganization of detention homes and 
uvenile welfare, viz.: 

Official State Reports 1934:52. The Ministry of Justice, Stockholm. 
Report on proposed legislation regarding juvenile imprisonment ete. 
Official State Reports 1935:35. The Ministry of the Interior (Social- 
departementet), Stockholm. Report and proposals concerning deten- 
tion homes ete. First part: the organization of the detention homes etc. 
Official State Reports 1935:64. The Ministry of the Interior (Social- 
departementet), Stockholm. Report and proposals concerning the 


detention homes ete. Second part: Educational measures in con- 
nection with detention home welfare-work proper ete. 

Official State Reports 1935:67. The Ministry of .Justice, Stockholm. 
Report on proposed legislation regarding compulsory education ete. 
Official State Reports 1937:46. The Ministry of the Interior (Social- 
departementet), Stockholm. Report and proposals regarding the wel- 
fare of mentally abnormal male inmates of detention homes and of 


— 


delinquent imbecile boys ete. 

The purpose of the law concerning »Edueation of delinquent and 
morally neglected children» of June 13th 1902 was to offer suitable 
education to children below 15 years of age who, decause of depravity, 
negligence or incapacity to afford proper care to children in parents 
or guardians, had been morally neglected to such an extent as to 
render special measures necessary in order to prevent delinquency, or 
who had already become delinquent, requiring, therefore, more specific 
educational facilities than those offered by home or school. 

It stated that a Children’s Welfare Board should be organized in 
every school district for the observance of the stipulations of the law. 

A morally neglected child should, if possible, when warnings or 
other measures had proved unavailing, be placed in the care of a 
private family or else in a children’s home. A delinquent child, which 
for obvious reasons could not remain with its family, might be trans- 
ferred to a private family or a children’s home, provided this could be 
done without any risk to the moral development of other children. 
It ought. however, to be detained at a detention home. This type of 
detention home will in the following be called »ordinary» detention homes 
occasionally with the addition of 1903—25 in comparisons with other 
types of similar institutions. (Also children of 15—-16 years of age could 
be kept at these detention homes, provided that they had shown parti- 
cularly grave delinquency just before reaching 15 years of age). For 
this purpose a sufficient number of detention homes should be provided 
within each county (landstingsomrade) as well as for each town out- 
side the jurisdiction of County Councils. 
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A year after the detention at the institution the Board of the deten 
tion home might decide to transfer the inmate to a private family for 
care and education or provide employment for an indeterminate or 
fixed period. Should the circumstances so require. the Board might 
adopt such a measure earlier, in which case it should reserve the right 
to recall the ward, being under an obligation to do so when such an 
intervention was necessary owing to the behaviour of the ward or othe) 
circumstances. 

When a ward had acquired such stability as to render edueatior 
in a detention home no longer indispensable, the Board might decid 
on his or her discharge. This should take place at 18 years of age at 
the latest. It was incumbent on the Board to offer suitable employment 
at the time of discharge and to supervise the provision of requisité 
equipment. 

The Board of a detention home should supervise the progress o! 
the ward, after his or her discharge. to the coming of age. When th: 
Board had chosen a situation or employment for a ward, he or she could 
not quit it, without the Board’s permission, until a year after the dis 
charge. The law came into force on January 1st 1903. 

On the adoption of the Law regarding Children’s Welfare of 1902 
some alterations were introduced into the Penal Law (The Law of Jun 
27th 1902). Thus. it was stipulated in Chapter V that an otherwise 
punishable act should be exempt from punishment if committed by a 
child before its reaching 15 years of age. Moreover, it was laid down 
that if a crime was committed by a juvenile above 15 but below 18 
vears of age, penal servitude for a certain length of time could, inter alia. 
be reduced to half the minimum term prescribed, though not less than 
two months. Further, had a crime been committed by an offender of the 
fore-mentioned age and a sentence passed of fines or imprisonment up 
to a maximum of one year or penal servitude up to a maximum of 
six months, the court was at liberty, should the state of mind and the 
environment and, further, the degree of intellectual development of the 
criminal warrant such a procedure, to impose detention at the State 
Reformatories in place of the sentence. 

After a minimum period of detention of a year the Board of the 
reformatory could at its own discretion deliver the ward, should it so 
think fit, into private care and supervision or provide employment. 
This might be done earlier, should the circumstances so require, provided 
this course had been consented to by the board authorities of the 
reformatory. with the invariable proviso of the Board’s right of recall. 
or duty of recall, whenever the behaviour of the ward or other circum- 
stances would occasion such action. The Board should retain supervision 
of a ward living outside the reformatory. When an inmate had acquired 
proper stability in mind and conduct, he should be discharged. Without 
special permission of the authorities in control of the reformatory no 
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lischarge should take place before the lapse of two years from the day 
if the detention. Discharge should not come later than at the age of 20. 
rhe Board should provide the first employment for the discharged ward 
ho could not give notice before one year after the discharge. The law 
ame into force on January 1st 1905. 

On the 1st of July 1917 the law of the 7th May of the same year 
vas put into operation, raising the limit of discharge. in the case of the 
reformatory, from 20 to 21 vears of age. This law only applied to wards 
ntered after July 1st 1917. 

On the same date also the law of the 7th May came into foree, 
stipulating that a ward discharged from a reformatory to an employment 
could not, without) permission of the Board, abandon it before at- 
taining 21 years of age, viz.. one year later than earlier prescribed. 

The law »regarding Children’s Welfare» of June 6th 1924 introduced 
new stipulations regarding delinquent children or those in danger of 
hecoming delinquent. 

According to this law it was declared that a Children’s Welfare 
Board should be composed of one member of the Poor Relief Board, one 
clergyman, one teacher, male or female. and two other persons anid. 
finally, a medical officer of health in whatever place such an official was 
resident. A medical officer is entitled to attend meetings of the Child- 
ren’s Welfare Board also in places, within his district. where he is not 
residing without. however. taking part in the decisions. The Children’s 
Welfare Boards which were earlier connected with school districts are 
nowadays under the control of the municipal administrations. 

The fore-mentioned !aw provides that a Children’s Welfare Board 
must intervene with regard to children below 16 years of age who. 
owing to depravation, neglect or incapacity to look after a child in 
the parents, were in danger of becoming delinquent and also with 
regard to children below 18 years of age who had been found to be 
delinquent to such a degree that special educational measures were 
called for. 

In the event of a Children’s Welfare Board discovering conditions 
of the above-cited kind. the measures to be taken were at the discretion 
of the Board. Warning, supervision and similar action having proved 
to be without avail, the Board should detain the child with a view to 
securing suitable treatment (»protective education»), with due regard 
to its propensities and standard of development in accordance with 
special directions. 

Children detained with a view to protective education should be 
transferred to detention homes through the Children’s Welfare Board. 
The possibility of delivering the child into the care of a private family or 
a children’s home, as defined in the law of 1902, remained. 

Should a detained child be in need of special medieal care, owing 
to bodily or mental disease. disablement or other physical or psychical 
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defect or weakness, the Children’s Welfare Board had to take proper 
steps in order to provide adequate treatment at a suitable institution 
or otherwise (Chapter 3, § 36). 

In order to open up protective educational facilities for delinquent 
children, an institution (detention home) should be established in each 
county or town outside the jurisdiction of County Councils (§ 43, claus: 
1). Below, in comparisons with other detention homes, these institutions 
will be called »ordinary» detention homes, (occasionally with the additior 
of 1926—37). 

Delinquent children who, owing to their age or the type of delin 
quency, cannot, appropriately, be educated at detention homes, as in 
dicated above, should, whenever possible, be brought into the custody 
of special detention homes or departments of detention homes (§ 43 
clause 2). Below, in comparisons with other types of detention homes 
they will be referred to as »severe» detention homes, i.e. detentior 
homes for more severe cases. 

Delinquent children who, on account of bodily or mental disease 
disablement or other physical or psychical defect or weakness, cannot 
appropriately, be educated at »ordinary» or »severe» detention homes. 
nor left into the care of any other institution for physical or mental! 
diseases, in accordance with the fore-mentioned § 36, should, wheneve1 
possible, be placed at special detention homes, or departments ot 
detention homes, particularly established for the purpose of such children 
(§ 43, clause 3). Below, in comparisons with other types of detention 
homes, they will be called detention homes for »the physically diseased 
or mentally abnormal» or detention homes for »the abnormal». 

Detention home wards above 15 years of age who had shown parti 
cularly grave delinquency should be removed to State Reformatories 
43, clause 4). 

A Royal Edict of May 1925 declared that delinquent children who. 
at the age of 15, had been detained for protective education, should. 
whenever possible be sent to »severe» detention homes, provided they 
could not, without disadvantage, be either educated at »ordinary 
detention homes or removed to some institution for the physically or 
mentally diseased or a detention home for »the abnormal». 

As regards delinquent children who, before 15 years of age, had 
been detained with a view to protective education, it was stipulated 
that they should be brought into the care of »ordinary» detention homes. 
whenever circumstances did not clearly indicate that they should. 
because of the particular type of delinquency more appropriately be left 
into the custody of some institution for the physically or mentally 
diseased, in accordance with § 36, or of a detention home for »the 
abnormal». 

As to the discharge, the law contains the following provisions: 

A child detained for »protective education» should, circumstances 
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ermitting, be discharged until further notice (on parole). Decision in 
his respect concerning a detention home ward should be made by the 
oard of the detention home. The decision should comprise stipulations 
egarding the lodging and employment of the child and arrangements 
hould be made for adequate supervision. A decision regarding con- 
litional discharge should include right of recall, on the part of the 
joard, at any time and an obligation to exert this right, in the event 
f the conduct of the child or other circumstances demanding such a 
ourse. 

Conditional discharge of a detention home ward should not, without 
particular reasons, take place before the lapse of a year from the first 
day of detention, nor so late as to deprive him or her of the chance of 
spending at least six months outside the detention home before final 
lischarge. 

When a child detained for protective edueation would be in no 
further need of it. detention should be declared terminated (final 
discharge ). 

Decision regarding final discharge of a detention home ward should 
be made by the Board of the detention home. 

Final discharge of children detained for protective education should 
take place at the latest at 18 vears of age. Discharge of a ward entered 
after 15 years of age could, however, be postponed until after three full 
vears from the first day of detention. Had the behaviour of a detention 
home ward proved untrustworthy, the discharge might be deferred to 
21 vears of age. 

At the final discharge the Board should provide suitable employment 
and necessary equipment for the ward. Were such a course considered 
advisable, the Board should order the discharged ward to remain under 
supervision for at least one year, at most three years, from the time of 
the discharge: the supervision, however, in no case extending longer 
than to his attaining 21 years of age. As regards the conclusion of 
agreement for employment, on behalf of a discharged ward below the 
age of 21, the Board would have the same authority as that legally 
belonging to parents. 

A decision of a Children’s Welfare Board regarding detention of a 
child should become null and void in the ease of the execution of a 
judicial sentence involving fines, imprisonment or penal servitude with 
a judical order for State Reformatory, or in the event of the child 
having been otherwise sentenced to imprisonment or penal servitude 
without recourse to probation, or, finally, should reprieve of an earlier 
sentence of imprisonment or penal servitude have been forfeited by the 
condemned child (§ 48). 

These stipulations in § 48 should apply also to a detention home 
ward who, in accordance with § 43, clause 4, had been removed to 
reformatory. 

The law came into force on the 1st of January 1926. 
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Chapter V of the Penal Law was changed through the law of Jun 
6th 1924, which came into force in the following July. It was now 
stipulated that a court of justice should, whenever the state of mind o1 
environment or degree of intellectual development would justify such « 
decision, order detention at a reformatory. in place of the sentence. 
provided that the offender had reached 15 years of age, but not yet 1s. 
and, further, that the sentence entailed fines or imprisonment or pena 
servitude of marimum 2 years. 

According to the law of May 7th 1917 which came into force on thi 
ist of January 1920, the punishments allotted should not exceed al 
together one year’s imprisonment or penal servitude of six months 
Through the law of June 6th 1924 these terms were fixed at maximun 
four years’ imprisonment or two vears’ penal servitude. 

On May 31st 1934 the law »regarding Children’s Welfare and 
Juvenile Protection (Children’s Welfare Law)» was introduced. differing 
in certain respects from the earlier law. 

The law now comprised not only children but juveniles, its stipulat 
ions concerning children being applied also to juveniles. Thus. whereve: 
children were mentioned before, children and juveniles were now re 
ferred to. 

According to this law it rests with the Children’s Welfare Board to 
take charge of not only delinquent children, or children in danger ot! 
becoming delinquent, but also of juveniles addicted to disorderly. idl 
or depraved habits. 

Thus, the regulation was added that a Children’s Welfare and 
Juvenile Protection Board was under an obligation to take charge o 
a person between eighteen and twenty-one years of age who had been 
found to lead, habitually, a disorderly. idle or depraved life, in such 
a way as to cali for special measures, on the part of the society. in 
order to bring him or her to order. 

As regards the treatment of delinquent children the earlier stipul 
ation concerning protection at detention homes or reformatories remained 
as before, apart from the inclusion, as stated above. of persons at an 
age of 18—21. As to detention in private families or at children’s homes. 
the earlier regulations applied, with the addition of »industrial homes 
and other similar institutions.» 

As to the special care afforded to diseased and abnormal children 
($ 36) as well as to detention homes of different tvpes, the law remains 
as before. With respect to juveniles of 18 to 21 vears of age an ad 
ditional stipulation occurs, viz.. that they are to be sent to detention 


homes or departments of detention homes, established for their particular 
use, or be subjected to reformatories. Detention homes of this type will 
be called, below, »juvenile» detention homes. Should circumstances 
demand it, such a person may be removed to a »severe» detention home. 
or to a detention home for »the abnormal». or to a detention home 
which by Royal decree has been especially appointed for this purpose. 
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r, finally, transferred from a detention home to a reformatory and, vice 
ersa, from a reformatory to a detention home. 

As regards the final discharge of such a person the law states that 

is or her education shall be considered terminated when he or she 
ppears in no further need of it and, also, that the discharge shall take 
lace not later than 2 years after the first day of detention, but that 

may. should special conditions so require. be deferred for, maximum. 
nother vear. Decision regarding discharge is in the hands of the Board 
f the particular institution. 

The same stipulations as regards discharge, apply to those removed 
rom detention homes to a reformatory. 

Regarding conditional release the law remains unchanged. 

Supervision may, as before, but nowadays including also those de- 
rained at an age of 18—21 vears, be applied for minimum one, maximum 
wo years, from the day of the discharge, but it must in no case extend 
ibove the age of 24. 

The law came into force on January 1st 1935. 

Additional changes concerning the functions of detention homes 
were put into operation, in accordance with the law of June 12th 1936. 
on January Ist 1938. No reference will be made in this inquiry to cases 
relating to the period after the last-mentioned date. 

In Chapter V of the Penal Law regulations have been introduced 
regarding observation at mental hospitals when such may be required 
Law of September 19th 1929 which came into force on January Ist 
1931). 

On the 15th of June 1937 a law regarding juvenile imprisonment 
was passed, having been in force since January 1st 1938, the date 
terminating the period covered by this inquiry. 


Summary. 


Summing up. it may be said that, according to the law, 
since January Ist 1903 delinquents below 15 years of age, or, 
oceasionally, at an age of 15—16 years, in need of removal 
from their homes, and, in the latter cases of particularly grave 
delinquency, have been put into the custody of detention homes. 
In certain circumstances they could be placed in private families 
or children’s homes. 

Up to the time of January 1st 1926 the detention homes 
were not classified according to the nature of the delinquency. 
Before the fore-mentioned date wards should be discharged not 


later than at the age of 18 and remain under supervision until 
their coming of age. 
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In accordance with the Children’s Welfare Law of 1924 


which came into force on January Ist 1926, various types o 
detention homes were established. Thus, distinctions may 
be made between »ordinary> and »severe» detention home: 
and detention homes for »the abnormal», respectively. Thes 
different types of detention homes were intended for differen 
types of delinquency, having regard to the degree of gravit 
and, also, the age of the delinquents. The age limit for th 
admission of delinquents was now raised to 18 years. 

»Ordinary» detention homes should receive delinquents belo 
the age of 15, unless the particular type of delinquency woul 
render treatment at some other detention home appropriate. 

»Severe» detention homes should accommodate delinquent 
above 15 years of age unless they could, without disadvantag: 
be brought up at »ordinary» detention homes, or should |» 
transferred to detention homes for »the abnormal» or, possibly 
some institution intended for the physically or psychically 
diseased. 

Detention homes for »the physically diseased and mental] 
abnormal» should care for delinquents who, owing to bodily o 
mental disease, disablement or other physical or psychical defec 
or weakness, could not be educated at »ordinary» or »severe 
detention homes, or who would require treatment of some othe: 
type. Reformatories should be reserved for wards above 1) 
vears of age who had revealed particularly grave delinquency 

Discharge should not take place before the lapse of a yea! 
after the day of detention. Conditional release should preced: 
final discharge. Discharge should be arranged not later than at 
18 years of age provided the ward was received before 15. 
otherwise it might be deferred until 3 years after the day o! 
detention. In certain cases discharge might be postponed to 21 
years of age. The discharged should remain under supervisio1 
for a period of minimum one, maximum three years after th 
release, but in no case beyond 21 years of age. 

After January Ist 1935 regulations concerning juveniles a! 
18—21 years of age were introduced. Thus detention home: 
for »juveniles» were added designed for those who would not 
for special reasons, be placed at »severe» detention homes 01 
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etention homes for »the abnormal» or be subjected to a 
eformatory. 
37 the 


iw stated that juveniles of 15—18 years of age, sentenced to 


As regards reformatories during the period 1905 


ines or imprisonment or penal servitude for certain limited 
erms, should be subjected to reformatories instead of serving 
heir sentences. Discharge would, as a rule, take place after 
i year, but, most often, only after a period of 2 years, not 
ater, however, than at the age of 20. For those entered after 
January ist 1917 the age limit was 21, in place of 20. 


In the laws in force since 1903 up to the present time no 
definition of the term delinquency has been submitted. A 
definition might, possibly, be said to exist with regard to 
wards entered to reformatories in the sense that they must 
have been condemned for definite crimes entailing various 
degrees of punishment. In the case of admittance into deten- 
tion homes it has been left to the authorities concerned to 
determine, without any definite guidance, whether delinquency 
has been in evidence or not. According to the law a special 
Children’s Welfare Board should be instituted. Here and there, 
in earlier years, the Poor Relief Board has, apparently, been 
entrusted with the duty of serving also as a Children’s Welfare 
Board. This implies that those in charge have not been appointed 
hecause of particular fitness for the task of judging children 
but, chiefly, with a view to controlling applications for Poor 
Relief involving considerations of municipal economy. Also in 
recent years similar conditions have, no doubt, prevailed, and 
the qualifications of the members have far from always been 
such as to guarantee a fair understanding of children. In the 
Children’s Welfare Law of 1924 a certain amount of co-operation 
with the local medical officer has been specified, a fact designed 
to improve conditions. 

It goes without saying that conditions have varied from 
one place to another, as well as in different parts of the 
country. 


CHAPTER IIL. 
General character of the cases. 


The cases at disposal comprise data regarding altogeth« 
2448 female inmates partly from the State Reformatory durin: 
the years 1905—37, partly from the detention homes institute: 
by law during the years 1903—37. Table 18 shows the numlx 
of institutions from which information has been obtained durin: 
different years. The detention homes in the years 1903 
and 1926—387 detention homes in the sense defined in Chapte 
Ill, § 43, clause 1 of the Children’s Welfare Law, calle: 
>ordinary» detention homes below, or, as the case may by 


»ordinary» detention homes of the years 1903—25 and 1926—37 
respectively, numbered twelve. Detention homes conforming ti 
§ 43, clause 2 of the same law, termed »severe» detention home 
below, totalled five. Detention homes corresponding to § 43 
clause 3, described below as detention homes for »the physically 
diseased and mentally abnormal» or, briefly, detention home 
for »the abnormal» numbered, during the same periods, thre« 
As regards detention homes for those 18—21 years old (deten 
tion homes in accordance with § 43, clause 5 of the Children’ 
Welfare Law), called detention homes for »juveniles» below 
only a very restricted number of cases have been reported fron 
one home during the years 1936—37. The number of institu 
tions from the various years consist of the official detentio: 
homes for the particular year, excepting the year 1937, whe. 
three »ordinary» detention homes were not included. 

Table 19 shows the distribution of the cases with regard t 
the various types of institutions, Table 20 the particular numbe 
of inmates detained during different years in the various type 
of institutions. 
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TABLE 18. Number of ‘nstitutions from which material 


has been obtained directly. 


Institutions | 

Detention homes | | | 
Ordinary Severe For »ab- tory | =" 

normal 

190 1 1 | 2 | 
1908-1915 ; | 
1919-1921 1 9 
1922 — 1924 | 1 10 
1925 10) | | 1 
1926 9 | 2 1 } 12 
1927 9 2 1 | 
1928 3 1 14 | 
1929 10 4 1 1 16 | 
1930 10 1 1 
1931 11 1 1k | 
1932 — 1933 11 2 | 19 | 
1934—1936 11 4 2 1 | im | 
1937 8 4 ; | 1 | 16 | 
1903 —1937 12 | 1 | 21 | 


Thus, the cases.comprise a mixture of partly girls accused 
of crimes and sentenced to a reformatory, partly girls who, 
in aecordance with the law, have been warned through 
a Children’s Welfare Board or subjected to other measures 
which have proved useless and, consequently, have been 
separated from their family and sent to a detention home, 
whether of the uniform type existing before 1926 or, after 
1926, to different types of detention homes according to age 
and character of the delinquency as indicated above. 

The delimitation of the cases is, of course, not distinet. More 
important is the question whether it has been consistently drawn. 
(renerally speaking, the investigation covers partly definite cases 
of delinqueney, even though milder cases have recently been 
increasingly included, partly a clientele from the reformatory, 
an addition to the former consisting of juvenile criminals of 
a less serious type and accessible to education, comparable on 
the whole to delinquents entered for property crimes in detention 
homes at the corresponding ages (15—18 years). 
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TABLE 19. The material distributed with regard to various 
types of institutions. 


Number of cases belonging to 


Several Homes of 
One home |homes of the different 
Institution same type types 


of cases 


Total number 


oF 


Number 
of 
number 
Number 
number 
Number 
of 
number 


Ordinary detention 
homes 1903—25 97.2 : 16565 


»Ordinary detention 
homes 1926—37 2 2 960 


»Severe» detention 
homes 7. ; 46 2 409 


Detention homes for 
abnormal 38.1 160 


Detention home for 
»juveniles» 100.0 10 


Detention homes total 2; 2005 


Reformatory 3. 445 


Total 2 109 198 2448 


The prerequisites for admission have been heterogeneous i) 
so far as some children without a home or living in detrimenta 
family conditions may have been included on account of sing! 
acts which have provoked special attention, while others wit! 
parents more intent upon taking care of them, must first hav: 
committed repeated offences and shown a graver degree 0 


delinquency. Therefore, a factor of social selection will favou 
the detention of erphans and children from the lower strata o 
the society. Children from the higher social grades are mor 
often boarded out privately or submitted to other forms of car 
and, for this reason, only more exceptionally included. 


In addition, some factors assert themselves differently i 
different places and in different parts of the country. Al! 
delinquents are not brought to the knowledge of the Children’ 
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‘elfare Board, the composition and qualifications of the boards 
iry and, for this reason, the requisites for admission differ in 
fferent places. Not only the type and degree of delinquency 
it also economic factors are influential to a varying extent 
ith regard to different authorities. Especially in earlier years, 
hen the detention homes were fewer and situated far away 
om the domicile, the prerequisites were more severe, both 
‘om a municipal and an economic point of view, and also with 
‘gard to the delinquency, than in later years when conditions 
nave to some extent changed in this respect. 

The most definitely delimited group of cases consists of 
ihose sentenced to the reformatory. They have invariably been 
sentenced for distinct crimes, the age of admission being 15—18 
vears. Possibly, the degree of gravity varies less in these cases 
than with regard to the clientele from the detention homes. 
Ilowever, also here a selection occurs, since the court has taken 
into consideration the fact whether education or punishment 
should be applied, thus separating the two categories, the 
prerequisites varying, in all likelihood, to the same extent as 
with regard to the admission into detention homes. 

On the other hand, the clientele from the detention homes 
is less clearly delimited, embracing various types of delinquency 
with a varying degree of gravity, differing also as to age and 
period of time. 

In surveying the cases regard must, naturally, be paid to 
dissimilarities in the organizations. Consequently, the cases 
must in the first place be grouped in reformatory inmates and 
detention home inmates and, further, a more differential 
classification can be achieved with regard to the later period 
of 1926—37 than to the earlier group 1903—25. 


The cases of the earlier period comprise two groups, viz.. 
reformatory and detention home inmates, altogether 685. The 
former group includes 219 inmates at the reformatory at an age 
of 15—18 years, sentenced for definite crimes, the latter group 
466 inmates admitted to detention homes in the years 1901—25 
and not since then kept at any detention home. The cases 
referred to in the vears 1901 and 1902 in Table 20 belonged, 
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TABLE 20. 


The distribution of the material 
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on different types 


of institutions according to the year of detention. 
eS | 2 
1901 4 
2 2 2 
3 3 3 
4 10 10 
5 3 3 1 1 
6 13 13 D dD 
7 10 10 3 3 
3 24 24 7 7 
9 19 19 6 6 
1910 25 25 6 6 
11 13 13 7 7 
12 15 15 10 10 
13 22 22 8 8 
14 17 17 8 8 
15 25 25 14 14 
16 22 22 2 13 15 
17 25 1 26 22 22 
18 29 29 22 22 
19 44 7 51 13 13 
1920 57 6 63 2 10 12 
21 32 13 3 48 1 11 12 
22 21 25 2 48 1 11 12 ‘ 
23 24 27 2 53 9 9 
24 3 41 1 1 46 2 19 21 J 
25 1 46 3 3 53 14 14 t 
26 62 29 2 93 i) 18 23 l 
27 50 12 3 65 + 13 17 . 
28 68 31 19 118 3 16 19 1: 
29 73 3d 16 124 3 14 17 1 
1930 72 44 5 1 122 4 18 22 ] 
31 75 33 11 3 122 6 7 13 1: 
32 50 33 17 1 101 6 14 20 ] 
33 80 35 12 3 130 6 8 14 I 
34 87 36 14 137 3 10 13 I 
35 83 34 13 130 9 9 18 l 
36 57 36 19 1 113 2 10 12 1 
37 37 39 21 1 98 1 12 13 1 
Unknown 3 1 4 8 15 15 
| Total | 466 | 960 | 409 | 160 rs 
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‘ven at that time, to a home of the detention home type, which 
n 1903 became a detention home, the inmates remaining at the 
home, thus continuing as detention home inmates. Among the 
466 inmates in these years 13 (2.8 per cent) had belonged to 
two detention homes,:-the remainder only to one. 

Taken together, these two groups do not constitute a unity, 
since the clientele of the detention homes includes all types 
of delinquency at an age up towards 16 years, while that of 
the reformatory covers only certain criminal acts committed 
at an age of 15—18 years. Such forms of social maladjustment 
as have not been defined as crimes have not been brought 
into the material with regard to the fore-mentioned age groups. 
This implies that these two groups can only rarely be amal- 
gamated and cannot, even in corresponding circumstances, be 
dealt with as a unity. Thus, the clientele of the reformatory in 
these years must be eliminated, e.g., in an analysis of the material 
as a whole. 


In the latter period, 1926—37, the cases also embrace the 
two groups, inmates of the reformatory and of detention homes, 
altogether 1763. The latter group, however, includes in its turn 
three groups, viz., inmates from detention homes for »ordinary», 

severe» and »the abnormal» cases. 

The clientele of the reformatory during these years consists 
of 224 inmates, 149 having been admitted directly to the 
reformatory by judgement of Court of Justice and being of 
the same category as those admitted to the reformatory in the 
years 1905—25. The remaining 75 have been transferred from 
detention homes to the reformatory constituting graver cases of 
delinquency. Among the latter ones 65 have been detained only 
at one, 10 at several detention homes, before being transferred 
to the reformatory. 

Among the detention home inmates the majority belong 
to »ordinary» detention homes, viz., 960. They were entered 
during the years 1917—37. Those entered before January 1st 
1926 comprise those who, at the time of admission, belonged 
to »ordinary» detention homes 1903—25 but, after that time, 
still remained at detention homes, thus being included in the 
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category of »ordinary» detention homes 1926—37. Among the 
960 inmates 954 (99.4 per cent) have belonged exclusively to 
detention homes of the »ordinary» type, 882 having been 
admitted only to one, 71 to two and 1 to three homes of this 
kind. From detention homes of another type 6 inmates (0. 
per cent) have been transferred into this kind of detentio 
home. 

The »ordinary» detention homes include firstly the very 
youngest delinquents and secondly those who can, suitably, }: 
treated there, in other words, the younger and less difficul 
delinquents in the clientele. 

The next biggest group embraces inmates from »severe 
detention homes, numbering in all 409. They were entere: 
during the years 1921—37. Those entered before January 1- 
1926 consist of such inmates as, on their admission into dete: 
tion homes, belonged to »ordinary» detention homes during th 
years 1903—25 but, after that time, still remained at detentio 
homes, being then transferred to detention homes of the »severe 
type. Among the 409 inmates of this type 363 (88.7 per cent 
have belonged exclusively to detention homes of this kind, 35: 
only to one, 7 to two such homes. 46 (11.2 per cent) hav: 
belonged to detention homes of another kind but have bee 
transferred to »severe» detention homes on account of thei 
age or the nature of the delinquency, respectively. 

The »severe» detention homes include partly delinquent 
older than those in the clientele of »ordinary» homes, part!) 
more difficult forms of delinquency which have proved un 
manageable at the »ordinary» detention homes. 

The third group of detention homes, those for »th 
physically diseased and mentally abnormal», comprises 16 
inmates entered during the years 1924—37. Also here thos 
entered in the years 1924—25 have earlier belonged to dete: 
tion homes of the years 1903—25 but have after January 1: 
1926 been transferred to detention homes of this type. Amon 
the 160 inmates 99 (61.9 per cent) have belonged exclusive! 
to this type of detention home, 82 only to one, 11 to two an 
6 to three homes. From detention homes of another type 6 
(38.1 per cent) have been transferred. Different age grou 
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ire represented here. From the point of view of delinquency 
he group includes, probably, more difficult cases. 

Finally, the cases embrace 10 inmates from detention homes 
or »juveniles», all having been transferred from other deten- 
ion homes or from the reformatory. Since this type of deten- 
ion home has only existed after January 1st 1935, the number 
if inmates is, therefore, inconsiderable, and the material does 
not include any direct admissions. 

Together, the cases from this latter period form a collection 
of individuals up to 16 years of age disclosing different types 
of delinquency and also individuals from 15 to 18 years of age 
characterized partly by asocial habits, partly by manifestations 
of maladjustment which more or less by chance have developed 
either into delinquency or criminality. This group forms a unity, 
consisting of individuals with asocial tendencies who, on account 
of practical considerations, have been differently placed with 
regard to their detention. 

The data obtained concerning these cases are of two kinds, 
partly collected from admission papers and records kept at the 
institutions, partly, also, from information contained in official 
documents, Penal Registers of the Prison Authorities and the 
Police Gazette, and, in addition, from personal consultations 
with matrons at the various institutions. In this way an attempt 
has been made to follow the progress of the inmates, as far as 
possible, after their discharge. 

Naturally no detailed information has been obtainable as 
regards the clientele of the State Reformatory for the years 
1905—-25 or regarding the clientele of the detention homes in 
the vears 1903—25 through any personal consultations with the 
matrons and, consequently, oniy data accessible in documents 
and journals have been available with respect to this group 
while the progress of the inmates after discharge has only been 
studied on the basis of the Penal Register of the Prison 
Authorities and the Police Gazette. 

Data have as a rule been extracted from admission documents 


and journals with regard to: 
1) the cause of detention 
2) the age of admission 
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3) the period of detention; and further, regarding 
4) birth 
5) place of birth and 
6) domicile at the time of admission. 
In some cases additional data have been obtainable regarding 
7) family and detention conditions. 


Particulars regarding the characteristics of parents and 
brothers and sisters have been deficient, as have been also 
data concerning physical and mental qualities of the clientele. 

With regard to the progress of the inmates after discharg: 
the information contained in the journals has varied in 
completeness. In many cases data have been found year afte 
year, perhaps leading up to a note stating that the girl has died 
in other cases no particulars whatsoever have been available. 
provided the inmate has not been re-admitted to the institution. 
such information always being accessible. 

Data available in this manner have invariably been 
registered on cards particularly designed for this purpose 
They have afterwards been supplemented with information 
from the Penal Register of the Prison Authorities and from 
the Police Gazette. Data concerning the inmates have been 
collected up to January Ist 1939. 

Information obtained from the Penal Register of the Prison 
Authorities through their staff comprises data concerning thos« 
who through decision by Court of Justice or other official! 
authority in the country have been 


1. Sentenced to death, Penal Servitude or imprisonment or to 
fines for petty larceny, or 

2. declared disqualified for public service or to plead in court 
up to January ist 1937, or 

3. placed under probation, or 

4. placed on suspended sentence during good behaviour up to 
January ist, 1937, or 

5. declared convicted of punishable offence but exempted on 

account of mental disease, or 

sentenced to forced labour after January Ist, 1915. 
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Thus, these data have been accessible with regard to the 
otal number of cases excepting those as to whom, in accordance 
vith the law of October 17th 1900 § 7, particulars regarding 
unishment have been eliminated from the register, i.e. those 
vho have died while detained at a penal institution or when 
eliable information has been available as to the death of the 
inmate. 

Data from the Police Gazette have been collected for the 
uurpose of supplementing the Penal Register. In this connec- 
iion the statements in the Police Gazette regarding individuals 
warned for vagranecy and vagrants sentenced to foreed labour 
have been noted. Additional information in the Police Gazette 
has been disregarded. 

As regards the Penal Register as well as the Police Gazette 
it has been possible to trace the inmates by means of the name 
under which they were entered at the institution, i.e. as 
unmarried. 

Finally, the information concerning cases detained at the 
State Reformatory and belonging to »ordinary» detention homes 
during the years 1926—37 and »severe» detention homes and 
detention homes for »the physically diseased and mentally 
abnormal» comprises data obtained by means of personal 
consultation by assistants with the matrons at the various 
institutions. Thus, this part of the material has been completed 
by data from the first day of discharge from the institution 
regarding domicile, trade or profession, changes of employment 
and family conditions submitted chronologically for as long a 
period as possible, often 5—10 years after the discharge but 
in no case exceeding the date of January Ist 1939. 


CHAPTER IV. 


Statistical methods. 


In the treatment of the material current statistical method 
have been employed. The standard deviation, 6, was calculate: 
according to the formula: 


=: + [<4 
n 
where a = the deviation from the mean, and » = the number o 
variants. 
The standard error of a mean, ¢(M), was caleulated accordin: 
to the formula: 
o 


e(M)=+ 


where o = the standard deviation, and 7. as in the first formula 
is the number of variants. The standard error of a percentag: 
value «(p) was calculated according to the formula: 


p(1O0—p) 
sip) = + 


The standard error of a difference. «())), was calculated 
according to the current formula: 


=V + m,? 


where m, and m. = the standard error of the means or thi 
percentages, on the basis of which the difference was obtained. 

A difference which amounts to at least 3 times the standard 
error was considered to be statistically significant. If the 
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lifference amounts to 2*/.—3 times the standard error, it was 
lenoted as probable. DAuLBeRG (1940). 

In order to form the prognosis with regard to the frequency 
if re-detention, punishment, warnings for vagrancy and sentences 
'o forced labour for vagrancy, computations have also been 
carried out by means of current statistical methods. As these 
methods have hardly ever been used in the literature some 
indication of the procedure will be given here. 

Each individual enters into the prognostic material at the 
date of discharge and is followed up to the corresponding date 
in 1938, or to the time of death, or to the time of admission 
into an institution for permanent care, or to the time after 
which the individual is unknown. The period between the date 
of entrance into the material and the same date the following 
year is termed first year of observation. In cases of re-detention, 
punishment, etc., information is given as to the year of 
observation in which this occurred, e.g., a person who was 
entered into the material on August 19th, 1909 and sentenced 
to foreed labour on April ist, 1914, was sentenced during the 
5th year of observation. If the sentence occurred in the same 
calendar year but after August 19th, it would be counted as 
occurring in the 6th year of observation. As all who are known 
and alive were observed up to the date in 1938 corresponding 
to the date at which they entered into the material, the period 
of observation always covers whole years. The entire material 
has a period of observation between one and up to 15 years 
after the discharge. The material from the older period 1903 
—25 is often observed during 15 whole years, the material 
from the later period 1926—37 decreases, successively, and 
therefore the material for the last years is sometimes observed 
only for one whole year. The size of the material decreases 
rapidly with each year of observation. 

The number of cases found at the beginning of a given year 
of observation are termed »number exposed to risk» during this 
year of observation. By the number of individuals exposed to 
risk during a given period is understood the sum total of the 
number of individuals at the beginning of each separate year 
of observation during the period in question. 
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In order to obtain the number exposed to risk during a 
given year of observation, say the fifth, we subtract the number 
of cases which were re-detained, punished, etc., during the fourth 
year of observation from the number under risk in the same year of 
observation. If, further, part of the material could not be observed 
after the end of the fourth year, this number is also subtracted. 
Other details will be discussed later. 


CHAPTER V. 
The frequency of delinquency. 


Before entering upon a description of the material it is of 
interest to attempt an estimation of the frequency of delin- 
quency in Sweden. As mentioned earlier, the present material 
does not, of course, embrace all kinds of delinquency in girls. 
Those admitted to detention homes and reformatories, respec- 
tively, consist of selected cases on behalf of whom _ public 
detention facilities have been arranged. The limits determining 
delinquency and the conception of necessary grounds for 
detention have been subjected to deviations tending to an 
increase towards the present time. The figures quoted in this 
material may, therefore, be said to be minimum figures. 

Table 21 gives the numbers of girls, admitted to detention 
homes or the reformatory, born during different periods of 
time in places officially designated as towns or country, and, 
respectively, all those born in Sweden during correspond- 
ing periods (the last-mentioned category embraces those with 
birth-places unknown but not those known to have been born 
abroad). Further, the table indicates corresponding number per 
10.000 living born girls during the various periods. 

The throughout rising frequency in the total material of 
those detained with year of birth in 1901—05 to 1911—15 
applies, in the first place, to the detention homes, depending 
entirely of course on the development in recent years of the 
organization of detention homes with new age groups added. 
As regards the reformatory frequency figures are more constant, 
owing to the more stationary character, especially with regard 
to the age of inmates, of this type of institution, during the 
vears embraced by this investigation. As between those born 
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n the years 1911—15 and 1916—20, respectively, no note- 
vorthy differences occur while the figures later become con- 
iderably lower. With respect to those born in 1916—20, the 
1umber of those detained may have been lowered because they 
till risk detention, and their observation period is not yet 
‘oncluded. As to those born in 1921—27 this must by necessity 
ipply. 

Apart from these differences between different periods of 
ime which are, no doubt, chiefly due to administrative changes, 
he table throughout shows a higher frequency of detained 
town than of country girls, a fact which will be referred to 
later. A certain tendency to a more marked increase on the 
part of the rural districts and, during later periods, a certain 
stabilization on the part of the towns may also, possibly, be 
deduced from the table. 

The most interesting figures concern those born in the years 
1911—15. Girls born during that period will no longer run a 
risk of being detained at an institution, since the time of ob- 
servation has been sufficiently extensive. Moreover, the majority 
were of the required age after 1926 when the detention homes 
became re-organized and more developed than earlier. As will 
he seen, 21 per 10.000 living born girls were admitted to 
detention homes or the reformatory, about 13 per 10.000 coming. 
from rural districts and about 41 per 10.000 from towns. Among 
these the detention homes comprise about 18 (11 from rural 
districts, 36 from towns), while 3 (2 from rural districts, 4 from 
towns) belong to the reformatory, all calculations per 10.000. 

In sum, with regard to the delinquent girls, there are 3—4 
times as may detained from towns as from rural districts. Since 
the figures, as previously stated, constitute minimum figures, 
the figures from the towns are of particular interest. As to this 
category 0.4 per cent of living born girls will be found to have 
heen detained at detention homes or the reformatory during the 
period when individuals up to 18 vears of age were admitted to 
these institutions. 


CHAPTER VI. 


Types of delinquency. 
(Cause of admission). 


In classifying the various cases the data found in admission 
documents or records have, necessarily, formed the ruling guide. 
As regards those directly entered at the reformatory the in- 
formation before the court, on the particular crime that brought 
about the decision of admission, has been accepted (or, in 
the absence of such particulars — 21 cases — data found in 
other available documents). The classification has in these cases 
mostly been simple. With respect to the clientele of the detention 
homes data of offences, recorded in application papers or 
records, have been used. In dividing the cases on the basis of 
causes of detention, the individual case has, as a matter of 
course, disclosed peculiar features and no two cases have been 
found identical. A reasonably uniform tendency has had _ to 
suffice with regard to the classification of causes of admission. 

One group consists of sexual offences and it may be supposed 
that this group will play a particularly big part with regard to 
a female clientele. What, then, does a sexual offence imply? 
A sexual offence has occurred when the ordinarily accepted 
rules of sexual conduct have been outraged. However, the 
official attitude very often differs as regards sexual acts from 
that commonly adopted in practice by most people. Thus, it is 
regarded as incorrect and against generally accepted rules to 
have sexual intercourse outside marriage. In this connection it 
may be mentioned that, for instance, with regard to Sweden not 
only about 13 per cent of the children are illegitimate but also 
18 per cent of all legitimate births take place so soon after 
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marriage that sexual intercourse must have occurred before 
narriage. Altogether, then, about 29 per cent of the children 
iave been illegitimately conceived and are, therefore, a result 
if a breach of an official rule. It has been pointed out before 
that rules established by law and rules generally accepted but, 
possibly, differing from the legal ones, must be kept apart. 
With regard to sexual intercourse hardly any clearly defined 
rule exists that can be said to be generally accepted. In wide 
circles sexual acts are looked upon as private matters. 

However, an obvious violation of general opinions occurs 

1) if the individual has sexual intercourse at an early age. 
A precocious sexual desire may lead a young individual to 
commit sexual acts which, because of his or her years, appear 
particularly immoral. General opinion, in this connection, is 
based also on the view that a premature sexual desire must be 
regarded as risky since the person concerned cannot be supposed 
to possess the capacity of comprehending and judging the conse- 
quences of the act and, for this reason, may, on the one hand, 
attract a not desirable attention, and, on the other hand, run 
risks involving social interests. 

It is also often taken for granted that a premature sexual 
desire implies risks not only at a young age but also dangerous 
consequences in later years. It might be expected that a person 
disclosing strong sexuality at an early age will, also as an 
adult, to a larger extent than other persons of the same age, 
be subjected to risks connected with sexual life, a view which 
may, for that matter, be erroneous. 

2) If a person carries on sexual intercourse with several 
persons a sexual offence is considered to occur. Should, in 
addition, the individual be very young he or she will be judged 
also according to the views indicated under 1). 

Whenever any one of these two definitions has applied, the 
individual has been classified under the heading »sexual offen- 
ces». Occasionally in these cases pregnancy has occurred, 
oceasionally also infectious venereal disease. No particular 
regard has been paid to this, here, since these facts have been 
looked upon as subordinate complications in one case or the 
other, the sexual offences in themselves forming the primary 
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factors. The fore-mentioned heading covers also cases with 
regard to which information has disclosed indecent acts suggest- 
ing perversity, for instance, homosexuality, etc., and, finally, 
‘ases of incest. As to the very few cases entered at the refor- 
matory under the heading »sexual offences», they have mostly 
concerned lewdness and, occasionally, »exposing others to the 
risks of infectious venereal disease». 

On the other hand, the above-cited heading does not include 
other sexual misdemeanour, such as the use of obscene lan- 
guage, disposition to interest others in sexuality, and so on. 
Such habits may, now and then, have been complementary but 
may also, in fact, on some occasions, in themselves have formed 
sufficient grounds for detention. The heading has not been used 
for such not clearly determinable cases, nor when available 
data have not been interpretable, e.g., annotations such as 
»out late nights», »sexually astray», »immoral», or similar 
expressions. These transgressions have been included under 
other headings, if information of offences of another kind is 
given; otherwise they have been included in the group com- 
prising cases with information of a more or less vague character, 
viz. »general delinquency». This group will be referred to later. 

»Sexual offences», then, might be regarded as consisting of 
a group of cases characterized by a want of balance between 
sexual urge and intellectual development together with a 
lack of self-control, as the case may be, and, in addition, a 
small number of persons of a perverse sexuality. In some cases 
the aberration may disappear with growing age. At other 
times the lack of balance between sexuality and intellectual 
standard may be of a more permanent nature. The group is of 
interest as providing an opportunity of examining this parti- 
cular problem. For this very reason it has been considered 
essential that it should comprise only clearly determinable 
cases, and, consequently, cases insufficiently illuminated by 
means of the available data have been excluded from this 
group. 

The figures obtained through the fore-mentioned delimitation 
of the group of sexual offences are minimum values. It is, how- 
ever, desirable to produce also maximum figures. Therefore, 
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‘ases where particulars given of sexual misconduct have 
heen incomplete, or where the sexual tendencies have revealed 
hemselves less flagrantly, have been taken out separately. 
By adding this group a figure will be obtained whieh may 
be somewhat high but, nevertheless, with some justification 
may be called a maximum figure. Still, it must be noted that 
persons of weak judgement and inconsiderate behaviour may 
also give way to sexual urge, as well to other sorts of 
self-indulgence, in a manner that may be termed asocial even 
though such tendencies may not otherwise have been observed. 
In so far the maximum figure thus stated will in no sense 
express a definite maximum. Moreover, the figure concerns the 
time of admission. The question of later conduct will be dealt 
with in another context. 

Another group may be said to be characterized by a dis 
position to crimes against property. Petty larceny, thefts, 
with or without burglary, forgery, fraud, and other kinds of 
dishonesty, have been brought under this heading. Here a form 
of inconsiderate behaviour is met with which may originate in 
a pronounced self-centredness uncurbed by intelligence or 
restraint. In order to satisfy self-indulgence or some more or 
less urgent needs the person will commit acts implicating him or 
her in crimes against rules concerning property. It might be 
supposed that a less marked inclination to self-indulgence or 
a higher standard of intelligence and self-control would counter- 
act such tendencies. However, it must be remembered that an 
edueation which has not sufficiently inculeated respect for 
others’ interests and property may be the dominating cause. 
and the self-centredness not excessively marked. The very 
tendencies to ineonsiderateness which may cause a person to 
commit offences against property may, of course, also manifest 
themselves in other ways, for instance in bad conduct generally, 
in unmanageability, ete. In order to secure a reasonably clear 
group crimes against property have been brought under a 
heading of their own. 

A third group worth noticing is characterized by various 
forms of vagabondage, revealing themselves in truaney, run- 
ning away and, at an older age, in roving habits and idleness. 
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The heading of this group covers also those who have been 
guilty of a pronounced averseness to labour and refusal to 
work, when this has been recorded as grounds for admission. 
even though tendencies to vagabondage have not actually been 
manifest. This group will inelude individuals generally difficul 
to manage, reckless and often adventurous, who, during shorte) 
periods, may behave normally and conduct themselves correctly 
but are in want of such stability as is required for keeping this 
up for a longer time. In other cases the person may be fairly 
decent but lack a ripe judgement. He may not have the neces 
sary endurance for putting up with a monotonous and regulated 
life but demands variety in an irresponsible way. Regarding a 
number of this group it may be contended that education has 
played a not inconsiderable part but it is also possible that 
the lack of stability in the individual originates in tendencies 
rendering him or her inaccessible to education. In the highe: 
age groups actual mental disease must to some extent be taken 
into account as an explanation of symptoms of this kind, 
possibly more often here than with regard to other categories. 

These three groups have been presented separately, forming 
a considerable portion of the material. Apart from these three 
groups, combinations of two constitute separate groups of their 
own. These cases with combined tendencies have been grouped 
in order to attempt a control of the results, since, if a single 
group produces a certain result, a confirmation may, conceiv- 
ably, be aequired through an examination of combined single 
eroups. 

Still, over and above these cases, also other cases occur, 
showing general unmanageability, temperamental anomalies, 
refractoriness, mendacity, ete. Further, cases have to be taken 
into account where data have been relatively incomplete and, 
possibly, only »delinquency» recorded without any indication 
of its nature, thus precluding classification, and finally 
various cases of a comparatively mild sort where the indication 
has been want of a home rather than any particular delinquency. 
For this reason, a special group has been formed, entitled 
general delinquency», including these cases. The justification 
of this heading may, of course, in several cases be debatable. 


‘ 
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It might have been interesting to make a separate group of 
the brutal types, tormentors of comrades, animals, ete. i.e. 
ases distinguished by meaningless cruelty. Their number is. 
owever, too restricted to permit such a classification. Even 
hough cases defined by terms such as wilful damage, assault 
nd battery, arson, ete., which may be manifestations of extreme 
evengefulness, satisfaction in causing harm to others, ete.. 
traits which are not far from cruelty of the fore-mentioned kind 
ire included, the number of these cases is too restrieted (18) 
to form a special group. 

Therefore, they will, when not appearing in combination 
with particular aspeets of the first-mentioned six groups be 
found under the heading »general delinquency», or be included 
in the last group which will be referred to below. 

The group »general delinquency» also embraces a small 
number of cases (22) regarding whieh home conditions have 
heen quoted as the on/y reason for detention, since, according 
to the law, »delinqueney» must be presumed to form the ground 
for admission. 

For the same reason cases where no explanation has been 
viven for detention (41) have also been brought under. this 
heading. 

Finally, there is a further group, the eighth, comprising cases 
where so many combinations of grounds for detention occur 
that their inclusion in any of the fore-mentioned groups or 
combinations of groups has been impossible. This group might 
he said to embrace particularly difficult cases. 

Thus, the material will comprehend the three main groups, 
viz., property crimes, sexual offences and vagabondage, ete.. 
together with their combinations of two groups. These six 
eroups have been numbered with regard to the size of the 
croups. In addition, there is a larger group of a mixed clientele 
where, as a rule, it has only been possible to indicate the cause 
of detention by the term »general delinquency». Here are in- 
cluded also a small number of cases of cruelty, wilful damage, 
arson, ete., but also eases where home conditions only, or no 
reasons whatever, have been recorded as grounds for detention. 
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Finally, there is a small group of cases combining severa 
different offences. 

Data of a more vague type regarding the nature of thy 
particular delinquency because of which an individual has bee) 
brought under the heading »general delinquency», as for in 
stance, in addition to symptoms previously stated, insubordi 
nation, unreliableness, bad temper, indecency, irregular night 
life, loose habits, suspect acts, brutality in speech and behaviou 
moral recklessness, abuse of alcohol, threats to commit crimin: 
acts, ete., are also to be found in the other groups, as are als 
data regarding refusal to work and synonymous terms. When 
definite reason of the fore-mentioned kind is given, informati: 
of this vague character is hardly of interest. 

Information to the effect that home conditions have be: 
a contributory cause of detention has often been included als 
in groups where some other definite cause has been mentione: 
The frequeney will be discussed later. 


The classification of the cases into groups is consequently « 
follows: 


Il. Property crimes combined with sexual offences 137 


V. Property crimes combined with vagabond- 


VI. Vagabondage, etce., combined with sexual of- 


VII. »General delinquency» apart from particular 

types included in the other groups ........ 356 
VIII. Combinations of all kinds ................ 73 


before proceeding to a more detailed description of tl 
distribution of the various types of delinquency under tl! 
different headings, some aspect will be illustrated by diagran 
in order to facilitate a general survey. 

Diagram | gives the frequencies of single groups, of con 
bined groups and of the group general delinqueney, if cor 
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Diagram II. 
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Diagram ILI. Observed frequencies 


of different types of delinquency in 


detention homes 1903 —1925. total material 1926—1937. 


hinations had been attained at random. The frequencies of 


property crimes, sexual offences and vagabondage are calculated 
37 


These 


on the basis of the whole material during the years 1903 
(excluding the reformatory during the years 1905—25). 
frequencies are the same as in diagram II. 

In diagram II the observed frequencies of all the groups 
are given. When comparing with diagram I it will be seen 
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that the frequencies of property crimes only and of sexual! 
offences only are higher than might have been expected at 
random distribution. Consequently combinations and the grou 
general delinquency are less Common. 

Within the latter groups the observed low frequency in thy 
group property crimes combined with sexual offences will lx 
particularly noticeable in a comparison. This is to be expected 
in view of the faet, inter alia, that the frequency of sexual! 
offences is not equally high in all age groups and, consequently. 
combinations must be uncommon, when sexual offences ar 
rare, even though property crimes are numerous. Types o! 
delinquency in connection with age will be discussed in the 
next chapter. 

Diagrams IIT and IV show the distribution of the types of 
delinqgueney by a division of the material into an earlier and 
a later period of time. 

Diagram II] comprises detention homes 1903—25. It will 
he seen, in a comparison with the earlier diagram, that the 
groups property crimes only and vagabondage, ete., only, as 
well as the combination of both these groups, will dominate 
while the groups sexual offences only, as well as those of 
combinations with this group, form a smaller part, especially 
the combination of sexual offences and vagabondage, ete. 

Diagram IV illustrates the distribution of the types of delin 
quency during the latter period 1926—37, comprising the whole 
clientele from detention homes during that time, as well as that 
from the reformatory. 

A comparison with Diagram IIL reveals the considerable 
difference with regard to the frequencies of sexual offences 
only and their various combinations which have appreciably 
increased at the expense of, chiefly, the groups »general delin 
queney» and vagabondage, ete., only, but also at that of the 
groups property crimes only and its combination with vaga 
hondage, ete. 

A more detailed account of the material and its various 
parts will now follow. 

Tables 22a and b give the distribution, in absolute figures 


TABLE 22 


DELINQUENCY 


a. 


IN GIRLS 


AND ITS PROGNOSIS 


Number of cases with regard to different 


types of delinquency. 


[== Property crimes only. VI Vagahbondage, etc., combined 
Il == Sexual offences only. with sexual offences. 
Il = Property crimes combined Vil General delinquency apart 
with sexual offences. from particular types in 
V = Property crimes combined Combinations of all kinds. 
with vagabondage, ete. 
Type of delinquency Total 
| | ses 
| | | 
Ordinary» de- 03-13} 42! 22 6) 19) 164 
tention homes |14—1s} 41] 13 4} 13) 15) 29| 118 
19-25} 60] 29 15 21 | 1] 5d] 1 184 
64] 14) 45) 53] 1/136] 10 466 
26 — 37) 234] SO} 61] 48} 146 | 35 960 
Severe» deten- |26—37] 56/220) 24) 13] 13] 43] 27] 13 109 
tion homes | | 
Detention homes |26 37] 10] 9] 19! 26) 12] 160 
for »abnormal 
Detention home 26-34 4; | 10 
for » juveniles» 
03 37) 462 | 645 | 127] 130] 124} 112 | 335] 70 00% 
Reformatory 26 37) in] 24] 7 2] at} 
indirect | 
| 
= O5— 2H] 208 1 219 
Reformatory jaé—37] 193] 18] 2] 2] — | 
[0m 371326) 26 2 10; 1 
| | 
Reformatory, [05—37] 339] 50] 10] 5) 11 3 1453 
dir. indir.» | | | 
Total material 26 $7) 455/623] 122] 76] 122] 213] 638 1763 
[0:5 37] SOL | 695 | 137 | 13 | 129] 123) 356) 73 24.48 
Total material | | | | 
598 [687 | 136/134 129] 193/349] 73 2220 
tory direct | 
1905 —2h | 
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Distribution per cent of different 
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types of delinquency. 


I—VIIL: Cp. Table 22a. 


Type of delinquency 


Institution Years Total 
| | WL; IV] V VI 
| »Ordinary» de- 25.6] 13.4] 3.7! 11.6] 11.6 31 24] 100.0 
tention homes |14—18] 34.8] 11.0] 3.4] 11.0} 11.0 4.2 100.0 
19-251 32.6] 15.8) 2.2} 7.1) 11.4] 0.5) 29.91 0.5] 100.0 
30.8] 13.7) 3.0) 9.7) 11.4) 0.2 2.1 100.0 
[26-37] 24.4] 32.0) 8.3) 6.4] 5.0 9.1) 15.2) 3.6] 100.0 
| | 
Severe. deten- lv; 37113.7) 53.7) 5.9) 3.2) 3.2 10.5! 6.6] 3.2 100.0 
tion homes | 
Detention homes |26—37 16.3) 31.2) 5.0] 6.3) 5.6 11.9) 16.2) 7.5 100.0 
for abnormal» 
Detention home |26—- 37] 30.0} 40.0} 10.0} 10.0) 10.0 100.0 
| for »juveniles» 
| Detention homes |26—37| 20.7|37.9| 7.3] 5.5] 12.9] 3.9] 100.0 
| 03 — 37] 23.0) 32.3) 6.3) 6.5) 6.2 5.6) 16.6) 3.5 100.0 
Reformatory 26. —37] 17.3) 32.0} 9.3) 2.7) 6.7] 14.7] 14.6} 2.7 100.0 
indirect 
Reformatory 05—25] 92.6) 3.7) OD 3.2} 100.0 
direct 26—37] 82.6) 12.1) 1.3) 1.3 2.0) 0.7 100.0 
05 88.5) 7.1) 0.8) 0.5) — 2.8) 0.5 100.0 
Reformatory, 05—37] 76.4] 11.3) 2.3) O.9) 1.1) 2.5) 4.8) 0.7] 100.0 
dir. + »indir. 
Total material —37] 25.8] 35.4) 6.9) 5.0) 4.3] 6.9] 12.1) 3.6 100.0 
03—37] 32.7) 28.4) 5.6) 5.5) 5.3) 5.0) 14.5) 3.0] 100.0 
| 
Total material 
excl. reforma- 26.8| 30.9! 6.1] 6.0} 5.8) 15.61 3.31 100.0 


tory direct 
1905 —25 


and percentages, of the various types of 
(different institutions and different parts of the material. 

As regards the total material it will be found that close on 
SO per cent comprise property crimes or sexual offences with 


delinquency within 


|| 
| 
| 
+ 
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combinations. Further, on the basis of the groups previously 
lefined it will be seen that the groups ineluding property 
crimes and their combinations (I, III, V) show the highest 
frequeney with 43.6 per cent, followed by sexual offences and 
their combinations (II, II] and VI) with 39.0 per cent. The 
groups vagabondage, ete., and its combinations (IV, V, VI) 
produce a lower frequency of 15.8 per cent. However, if all 
questionable cases of sexual offences recorded at detention 
homes, which have not been considered fit for inclusion here, 
and, in addition, the cases in the group of combinations of all 
kinds had heen brought under the heading of sexual offences, 
the frequency of these offences would have increased to the 
extent of reaching altogether not less than 55.5 per cent sexual 
offences and their combinations in the material. 

It should be kept in mind, in discussing the material in its 
totality, that it consists of a clientele from detention homes as 
well as from the reformatory. This implies that property crimes 
will be over-represented during the time before 1926, concerning 
ages from 15 years upwards, since no detention homes admitting 
a clientele of other types of asociality in those age groups, 
especially sexual offences existed during the corresponding 
period. Sexual offences are not, as a rule, such as to entail 
punishment or detention at the reformatory but have, during 
that period, most likely, involved a warning or a sentence of 
forced labour for vagrancy. The clientele directly entered at 
the reformatory consists, of course, of individuals who, having 
committed criminal acts in the legal sense and, because of their 
age, have been admitted to the reformatory. 

For this reason it must be noted that, in earlier years, 
certain types of asociality such as, for instance, sexual offences 
will only to a more restricted extent be represented in the 
material, partly on account of the fact that older age groups 
were not included in the detention home clientele during these 
years, and, partly also because among those entered at the 
reformatory there are, apparently, cases representing other 
forms of asociality, e.g., sexual offences even though their 
admission had had nothing whatever to do with those particuiar 
offences. 
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Therefore, if we select for examination the detention home 
clientele of 1903—25, together with the clientele of the detention 
homes and the reformatory of 1926—37, the predominance of 
property crimes, caused by the fact that the age groups of 
15—18 years during 1905 
reformatory, will automatically disappear and the figures 
obtained will give a more correct orientation. 

It will be seen that the frequency in the groups sexual! 
offences and their combinations (II, Ill, VI) reaches 42.5 pei 
cent of the clientele, while 38.7 per cent belong to the groups 
property crimes and their combinations (I, HI, V). If doubtful 


25 will only be available from the 


sexual offences, together with the group combinations of all 
kinds, were included in sexual offences, a frequency of 60.5 
per cent of sexual offences with combinations will be attained. 

If we compare the single delinquency groups we find that 
sexual offences only have a frequency of 30.9 per cent and 
property crimes only a frequency of 26.8 per cent, i.e. 57.7 
per cent together (cp. Diagram Il). It must be remembered that 
sexual offences of a more doubtful and vague character are 
included in the group property crimes only, so the predominance 
of sexual offences only is to be regarded as slightly higher than 
what appears from the figures. The per cent of »general delin- 
quency» is 15.6, while other groups show between 3.3 and 6.1 
per cent. 

Having regard to what has been stated above, it is of little 
theoretical interest to examine the distribution of types of 
asociality in the reformatory and detention homes, respectively. 
It may be remembered that the cases are divided between these 
institutions because of difference in age and type. As a conse 
quence differences are to be expected. The distribution will 
appear from the tables. A high frequency of property crimes 
and a low frequency of sexual offences is then obtained on 
the part of the reformatory, and, vice versa, a high frequency 
of sexual offences and a low frequency of property crimes as 
far as the detention homes are concerned. 

With regard to the detention homes, the high frequeney of 
sexual offences is, of course, even more palpable, should the 
doubtful cases of sexual offences, together with the correspond 
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ing category from the group of combinations of all kinds, be 
included. A frequeney of 63.7 per cent would then be reached 
with regard to sexual offences. 

As regards vagabondage, ete., and its combinations, as well 
as the group »general delinquency», about ', of the clientele 
will be found in each category as far as the detention homes 
are concerned. Among those direetly entered at the reformatory 
only two cases are to be noted under the heading vagabondage. 
the corresponding figure in the group »general delinquency 
heing ten. All belong to the cases where particulars regarding 
the decision of the Court of Justice are missing. 

An account will now be given of the distribution of the 
types of delinqueney within the earlier period, as well as in 
the later one, i.e. for the years 1908—25 and 1926—37, 
respectively. 

In principle. the same state of affairs as earlier prevails in 
the first-mentioned period, on the part of the reformatory. 
With regard to the material from the detention homes, i.e. the 
clientele from the earlier period within that part of the material 
which is here generally referred to as the total material ex- 
clusive of the clientele from the reformatory during the years 
1905—25, the highest frequency is found in the groups property 
crimes and their combinations (1, II], V) with 45.2 per cent, 
while sexual offences and their combinations (II, III, V1) only 
comprise a smaller part, 16.9 per cent. Also the group »general 
delinqueney» and the groups vagabondage, ete., and their eom- 
binations (IV, V, VI) show relatively high frequencies here, 
viz., 29.1 and 21.3 per cent, respectively. 

If the various types of delinquency (ep. Diagram are 
examined one by one, the highest frequencies are to be found 
in the groups property crimes only and in the group »general 
delinquency» (30.8 and 29.1 per cent, respectively), while the 
frequeney will be seen to be appreciably lower in other groups. 
The group sexual offences only ineludes merely 13.7 per cent 
and the same offences, in combination with property crimes 
and vagabondage, ete., respectively, not more than 3.0) and 
(.2 per cent, respectively. 

If the material is divided still further, into the periods 
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1903—13, 1914—18 and 1919—25, respectively, no significant 
differences will appear in the distribution of the various types 
of delinquency. It is, however, of a certain interest to note 
that, in this classification the numerically highest frequency 
of property crimes only and the lowest of sexual offences only. 
respectively, is to be found during the war years 1914—18. 

During the later period 1926—37 another distribution otf 
the types of delinquency appears. If that particular period is 
looked into in its entirety, the highest frequency is found in the 
groups sexual offences and their combinations, i.e. the groups 
Il, If, VI (49.2 per cent), the next highest in the groups pro 
perty crimes and their combinations, i.e. the groups I, III, V 
(37.0 per cent). The groups vagabondage, ete., and its com 
hinations, i.e. IV, V, VI, comprise 16.2 per cent. 

If the various types of delinquency are regarded one by one 
(cp. Diagram IV), the highest frequency is observed in the 
group sexual offences only (35.4 per cent) and the next highest 
in the group property crimes only (25.8 per cent). Other groups 
disclose substantially lower frequencies (the group »general 
delinquency» 12.1 per cent and the others about 4—7 per 
cent each). 

The explanation of the dissimilarities in distribution during 
the earlier and the later period, respectively, lies in the higher 
age limit in later years. This matter will be referred to in a 
following chapter. 

If the various parts of the material from the later period 
are analysed, the clientele entered directly at the reformatory 
will be found to show a high frequency of property crimes, in 
accordance with what has been stated, in principle, above. 

As regards the material from the detention homes during 
the years 1926—37 a corresponding, particularly high frequency 
of sexual offences will be noticed, embracing, together with 
their combinations (II, III, V1), 52.4 per cent of the clientele. 
while the property crimes and their combinations (1, II, V 
comprise 32.6 per cent. 

Vagabondage, ete., and its combinations (IV, V, VI) amounts 
to 17.3 per cent of the clienteie. 

When the various types of delinquency are considered, the 
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group sexual offences only shows 37.9 per cent, the group 
property crimes only 20.7 per cent and the group »general 
delinquency» a frequency of 12.9 per cent, while other groups 
disclose a frequency of about 4—7 per cent each. 

As regards different types of detention homes in the years 
1926—37 some deviations are in evidence. 

Within the group »ordinary» detention homes, where the 
distribution would, probably, best conform to that established 
above regarding the clientele from detention homes during 
1903—25, a comparatively high frequency of sexual offences 
and their combinations (II, III], VI) is met with, viz.. 45.4 per 
cent, while property crimes and their combinations (I, ILI, V) 
only reach 37.7 per cent. The groups »general delinquency 
and vagabondage, ete., and their combinations inelude 15.2 
and 16.5 per cent of the clientele, respectively. 

When the single delinquency groups are compared, it will 
be seen that all those including sexual offences reach a nume- 
rically higher frequency during these years than for detention 
homes 1903—25 and all those including property crimes, as 
well as vagabondage, ete., and »general delinquency», a cor- 
respondingly low frequency. The difference in frequency of 
the group with only sexual offences is significant. This increase 
depends, as will be shown later, on the change of the age limit. 
During the years 1903—25 the limit was 15 years or, excep- 
tionally, 16, while in the later period it was 16 years. 

With regard to »severe» detention homes the frequency of 
sexual offences and their combinations (the groups II, III, V1) 
is, as might be expected, particularly high, comprising 70.1 
per cent of the clientele, while property crimes and their com- 
binations (1, II], V) do not reach more than 22.8 per cent and 
vagabondage, ete., and its combinations (LV, V, V1) 16.9 per cent. 

As regards the single delinquency groups the same high 
frequency is met with in all groups with sexual offences, the 


group sexual offences only comprising, in this case, 53.7 per 
cent. 
Property crimes only include a correspondingly low frequeney. 


i.e. 13.7 per cent. Also the group vagabondage, ete.. only as 
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well as vagabondage, etc.. in combinations with property crimes, 
and the group »general delinquency» disclose low frequencies 

Also, with regard to detention homes for »the abnormal 
a rather high frequency of sexual offences and their com 
binations (48.1 per eent) and a correspondingly low frequency 
for property crimes with combinations (26.9 per cent) will be 
noted. Vagabondage, ete., and its combinations attain a fre 
queney of 25.8 per cent. 

An analysis of the separate groups of symptoms reveals 
that the high frequency of sexual offences refers, principally, 
to the combination sexual offences and vagabondage, ete. The 
low frequeney of property crimes will be seen to be ascribed 
to an uncommonly low frequeney of property crimes only while 
the combination with vagabondage, ete., is, in this case, com- 
paratively common. Also the frequency of vagabondage, etc.. 
only, »general delinqueney» and, especially, cases in the group 
combinations of all kinds is here a high one. Evidently, ten- 
dencies to vagabondage, as well as combinations of all kinds, 
have to a large extent caused admission to this type of deten- 
tion home. 

The type of institutional care called »reformatory indirect 
comprises individuals who have, originally, been admitted into 
detention homes and transferred from there to a reformatory. 
It will cause no surprise in these circumstances to find that 
the figures in this group will conform better with those for the 
clientele from detention homes than with those for the refor- 
matory clientele. Thus, a larger portion belonging to sexual 
offences and their combinations and a smaller one of property 
crimes and their combinations will be noticed here. The number 
of cases of this kind is, however, too restricted to permit the 
deduction of results of a general interest for a more detailed 
analysis. 


Types of offences in different types of delinquency. 


Table 23 shows the distribution of different offences in the 
fore-mentioned groups. (The table also gives the frequency of 
doubtful eases of sexual offences.) In the group property crimes 


TABLE 23. 
lifferent types of delinquency and the frequency of doubtful cases 


DELINQUENCY IN GIRLS 


AND ITS PROGNOSIS 


Distribution of various types of offences in the 


of sexual offences in the groups not comprising that category. 


Type of delinquency 


Types of offences in different 
groups of delinquency 


Detention 
homes 


Reforma- 
tory 
direct 


Detention 
homes 

and re- 

formatory 


Number | 


% of 


| 
| 
| 
| 
| 
| 
| 


Petty larceny, thefts without burglary|422 78.2] 677 84.65] 
Larceny with burglary 1 7.0) 34] 4.2 
I | Forgery, fraud, ete. | 7.4) 29! 3.6] 
Comb. between the above-ment. | 
offences 37 24 TAL 61) 7.6) 
Total property crimes 26 100.0) 801 | 100.0 
| In »juniors» (< 12 vears 37 DD | 37 
In »seniors > 12 vears) with | | 
Il charact. of prost. 207 | 30.9 154} 211) 304) 
In »seniors» without charact. of prost.J425 | 63.6 pa S4.6) 447] O42 
Potal sexual offences only|669 |100.0 6 100.01 695 100.0) 
Sex. off. + theft without burgl., ete.117 | 87.3 a 5.0) 119) 86, s| 
Sex. off. + theft with burg]. oe 1} 25.0 6 4. 4] 
II] | Sex. off. + forgery, ete. 6 4.5 6) 4.4) 
Other comb. 6 4.5 - 6) 44 
} 
Total prop. crimes comb. with sex. | | 
off. only 134 |100.0) 33 |100,0) 137 [100.0) 
Vagabondage, running away or 
truancy 107 | 81.1 1} 50.0) 108 80.6) 
IV | Unwillingn. to work from the group 
| gen. deling. 2% | 18.9 1] 50.0} 26 19.41 
| 
| Total vagabondage, ete., only}132?|100.0 2 }100.0) 134 |100.0 
| Vagabondage, ete. theft without 
burgl., ete. 108 | 83.6 108 | 83.6) 
Vagabondage, etc.-+theft with 6 4.7 6 1.7 
V | Vagabondage, etc. + forgery, ete. d 3.9 a] 3.0) 
Comb. between the above-ment. of- | : 
fences 10 7.8 10] 7.8} 
Total prop. crimes comb. with vaga- 
| bond., ete., only 129° |100.0 129} 100.0} 
' Of these 21.9 2% (104 cases) doubtful sex. offences. 
. 46.2 % ( 61 cases » 
3 30.2 39 cases 
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Reforme- Detention 
tory 
= homes deal and re 
Types of offences in different ___|formatory 
= groups of delinquency a = 
6 [Sa] ¢ 
| 
In »juniors» (<< 12 years | O.8 1} OS 
In seniors» >12vears) withcharact. 
of prost. | 26.8 
| VI} In »seniors» without charact. of | 
| prost. 89 | 72.4 89} 72.4 
| Total vagabondage, ete., combined 
with sexual offences 23) 1100.0 | 123 |100.0 
General delinquency 271 (8.2) 4 | 40.0) 275) 77.2 
Assault and battery, cruelty, ete. 1 5.5} 4 | 10.0} 17 4.8 
VII} Arson 1 | 10.0 1} 08 
Family conditions only 22 6.4) —- | 22) 62 
Unknown cause 40 | 11.6) 1 | 10.0) 41] 11.5 
| | Total general delinquency only 3467 1100.0] 10 1100.0} 356 {100.0 
| Theft without burgl. + sex. off. 
| vagabond., ete. 41 6.9) — | 41] 56.2 
\VIII} Other cases with comb. of all kinds} 31) | 43.1 1 {100.0} 32] 43.8 
Total comb. of all kinds} 1 {100.0} 73 |100.0 
' OF these 41.6 % (144 cases doubtful sex. offences. 
2 4.2 % (8 cases 
it is evident that the majority of offences consists of petty 


larceny and thefts without burglary. This applies to the clientel 
from detention homes as well as to that from the reformatory. 
Only some ten per cent can be ascribed to other crimes within 


the group and, in most cases, to the clientele of the reformatory. 
In about *., of the detention home cases doubtful sexual offences 


occur simultaneously with property crimes. 


\s reg: 


rds sexual offenees about 


'/, of the cases are charac 


terized by sexual intercourse with several individuals. In thes 


cases prostitution has often been recorded even though thi 


element of gain has not been definitely established. 


As regards as well the combination property crimes an 


sexual offences. as property crimes only, petty larceny an 
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thefts without burglary are, in most cases, connected with the 
sexual offence. 

The group vagabondage, etc., comprises chiefly, or in about 
30 per cent, cases where vagabondage, truancy and running 
away, separately or in various combinations, have served as 
the principal reason for detention. About 20 per cent include 
cases where refusal to work, unwillingness to work or other 
synonymous terms, have been recorded as cause of detention. 
In almost half of the cases at detention homes doubtful sexual 
offences occur simultaneously within this group. 

When vagabondage, ete., has been combined with property 
crimes, the same observations as earlier apply to the property 
crime. Also in almost '), of the cases doubtful sexual offences 
occur in this group. 

With regard to the combination sexual offences and vaga- 
bondage, etc., promiscuity occurs in the same frequency as in 
the case of sexual offences only. This group, as well as the fore- 
mentioned one is to be found at detention homes exclusively. 

With regard to »general delinquency» the only grouping 
concerns the frequency of assault and battery, cruelty to 
animals, wilful damage and arson, respectively, which have 
heen recorded per se, as well as the frequency of cases admitted 
because of family conditions only and those without particulars 
regarding cause of detention. Arson occurs in no case at 
detention homes and in merely one case at the reformatory 
as the only cause of detention. The group of combinations of 
all kinds includes, in over half of the cases, combinations com- 
prising property crimes as well as sexual offences and vaga- 
hondage, etc. In the remaining cases other combinations appear. 

In dividing the clientele into different time periods and 
different types of detention homes, the same general considera- 
tions are, on the whole, valid as concerning detention homes 
and the reformatory, respectively, with respect to the distri- 
bution of different kinds of offences within the various groups 
or types of delinquency. 

In sum, it may be stated that the present material has been 
divided into eight groups with regard to causes of detention. 
The chief part of the material covers groups of property crimes 
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and sexual offences with their combinations. As to these two 
groups it is to be noted that a caleulation based on the total 
material results in a somewhat greater percentage of property 
crimes and their combinations than of sexual offences and their 
combinations, and also property crimes only show a_ highe: 
frequency than sexual offences only. However, this will occ 
only provided that definite cases of sexual offences, and no 
others, are included in the respective groups. If more doubtful 
cases of sexual offences were added, this group would compris« 
more than half of the total material, while the property crimes 
and their combinations would fall below 50 per cent, notwith 
standing the fact that property crimes in earlier years have 
been over-represented in the material. 

When the reformatory clientele of 1905—25, which cause: 
property crimes to be over-represented, is excluded, the groups 
of sexual offences will be found to embrace a higher frequency 
than the groups of property crimes, while the group of sexual 
offences only will appear in a higher frequency than the group 
property crimes only. The group »general delinquency» com 
prehends a frequency corresponding to about half of the cases 
of sexual offences only, while other groups comprise an appreci- 
ably smaller number. 

In dividing this part of the material on the basis of an 
earlier and a later time period, viz., 1903—25 and 1926—37. 
respectively, considerable dissimilarities are observed originat- 
ing in differences in the age of the clientele during the two 


periods. 

In the earlier period a high frequency of property crimes. 
vagabondage, ete., as well as of cases in the group »general 
delinquency», and a low frequency of sexual offences, especially 
sexual offences connected with vagabondage, etc., are, in the 
first place, to be noticed. 

In the later period the position is, broadly speaking, reversed 
with, particularly, a high frequency of sexual offences and a 
lower frequency, chiefly in the groups »general delinquency 
and vagahondage, ete., only, but, also, a lower frequency o! 
property crimes only or connected with vagabondage, ete. 
Within this period the frequency of the various types of 
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nialadjustment varies in the different parts of the material. 
is regards the reformatory clientele, a high frequeney of 
property crimes will be found here, as in the case of the earlier 
eriod, because of the fact that decision by Court of Justice, 
e. criminality in the legal sense, forms a prerequisite for 
detention. On the other hand, with respect to the various types 
of detention homes, a high frequency of sexual offences occurs 
us against the frequency of property crimes. This applies also 
» ordinary» detention homes 1926—37, the frequency of 
-exual offences being higher than in 1903—25 when property 
crimes dominated. The reason is that the age limit is higher 
for those years. In »severe» detention homes the sexual offences 
are particularly conspicuous. Also in detention homes for »the 
abnormal», the sexual offences occupy a position high up in 
the seale, especially in combination with vagabondage, ete., 
while property crimes show a probable lower frequency than 
at »ordinary» detention homes. 

Among the cases transferred from detention homes to the 
reformatory the distribution conforms, during the later period. 
on the whole to that of the detention homes. 

An examination of the distribution of the various offences, 
in relation to the different types of delinquency included in 
the material reveals that petty larceny and thefts without 
burglary constitute the most common categories in the groups 
property crimes only or their combinations. As regards cases 
of sexual offences about 30 per cent are sueh as to warrant 
the term promiscuity. 


CHAPTER VIL. 


Age at admission and length of detention. 


The ages at which inmates have been entered at differe: 
types of detention homes and the reformatory, respectively 
have been dependent on the laws for admission. 

The age 15—16 vears constituted the upper age limit wit 
regard to the detention homes of 1903—25. After January 1; 
1926 this limit was extended to 18 years with the founding « 
»severe» detention homes and, after January ist 1935, to th 
age of 21 with the establishment of a detention home for »juv: 
niles». However, those directly admitted to the latter hom 


have not been included in this paper. A minimum age for ad 
mission has never been stipulated in the case of detention home: 

With regard to the reformatory, 15—18 years constitute 
the age at which crimes committed may lead. to detention « 
the reformatory in the place of punishment. An inmate of 
detention home, who has reached the age of 15, may also |) 
transferred to the reformatory. 

Also the length of detention has, to some degree. bee 
regulated by law, i.e. discharge from a detention home shoul: 
not take place before the lapse of one year after the admissio 
and, at the latest, at the age of 18, if the child was admitte: 
before the age of 15. Otherwise, the discharge might |! 
deferred for a passage of three years after the day of admissio1 
This postponement could be deferred to the age of 21. Accordin 
to regulations after the year 1926 conditional discharge must | 
carried into effect at the least ’), a year before the terminatio 
of the three-yvear-period. during which time the inmate we 
discharged only on parole. 
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Inmates of the reformatory could be discharged at the 
arliest after 1 year, but should, as a rule, be detained for at 
‘ast 2 years. Those admitted before */; 1917 should be dis- 
harged, at the latest, when 20, those admitted after */; 1917, 
t the latest when 21 vears of age. 


vumber 


f cases 


6 7 8 9 10 11 12 138 14 15 16 17 18 19 age at admission 
<05 12 3 4 #5 #6 7 8 9 W 11 length of detention 
Diagram V. Age at admission and length of detention. 
distribution by age at admission. —--— = distribution by 
length of detention). 


The age distribution of the material with regard to dis- 
charge, must, of course, to an essential degree, be dependent 
on the above-mentioned regulations. On the other hand, with 
regard to admission natural restrictions present themselves, 
e. g., children are not separated from the home when very young. 

Diagram V illustrates the distribution in the tutal material 
of age at admission and length of detention. It will be seen 
from the diagram that the distributions are a little skew. 
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Thus, it will be seen that frequency increases gradually 
with regard to age at admission, attaining the maximum only 
in the higher age groups, thereafter decreasing more abruptly 
Concerning the length of detention, conditions are reversed, wit! 
a rapid increase of frequency in the shorter periods, gradually 
decreasing in the longer ones. 

Table 24 gives mean values for age at admission and lengt! 
of detention, and with due consideration of the skewness © 
the distribution, also median age and median detention periods 
These values have been calculated with regard to detention 
homes and the reformatory, during different periods, and a 
different types of institutions. 

Further, values have been determined with regard to dif 
ferent types of delinquency in the material, comprising the tota! 
number of detention homes before 1926, as well as detentio: 
homes and the reformatory during the years 1926—-37. Thi> 
has been performed in order to obtain mean values wher 
property crimes have not been over-represented in the age> 
15—18, heeause of the reformatory clientele of the years 
1905—25. In this connection, it may be noted that all types o! 
delinquency have been accumulated at detention homes up to 
the age of 15, but in the age group 15—18 only a certain 
category has been sent to detention homes, while the rest, thos 
criminal in the legal sense, have been detained at the refor 
matory. Thus, the above-mentioned part of the total materia! 
comprises, in the lower age groups, a detention home clientel: 
from the years 1903—1937 and, in the higher age groups, both 
a detention home and a reformatory clientele from the years 
1926—1937. 

With regard to the skew distribution of the age at admission 
and the length of detention, it will be seen that the median age oi! 
admission is almost regularly higher than the mean age in all 
categories of delinquency, and, contrarily, the median period 
of detention regularly shorter than the mean period. The dif 
ference is, on an average, 0.4 and 0.3 years with regard to age 
at admission and length of detention, respectively. 

The skewness of the distribution is estimated by means of 
LinpeBperc’s formula. Ina normal distribution 50 per cent of the 


24. 


detention time and median detention time in different types of 
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at admission, mean 


institutions and delinquency. respectively. 


I—VII: Cp. Table 22a. 


Number Number M | | 
of cases of cases} — 
|Years > ? of | Medi 
with Mean- Medi: with | time of | 

Institution known age known | deten- 
delin- age tion | deten- 
| age at time of | 
| deten deten- 
tion | tion 
03-13 | 163 }12.8+0.2) 13.0 163 3.3 
Ordinary 14-18} WIS [1BB+O2) 13.5 114 3.3402) 2.9 
detention | 19- 25 181) [14.2 +4 0.1 14.6 178 j26401) 24 
homes 03-2 | 4-0.) 13.8 6 [BA 28 
} 26 37] 959 [14.7401] 15.0 809 2.8 
Severe» deten-| 5, . 9 | | 
102 116.5 LOA} 16.7 343 0.1) 
: Detention | | | 
homes for 148 115.8402) 15.8 104 + O1 
abnormal | | 
Detention | | | 
home for | sda—234 9 15.8 15.7 3 3.1 4 
juveniles | | 
Detention | 26-37 118 [152401] 15.7 | 1259 29400) 26 
homes | 03-57 1980 |14.8 + 0.1 15.2 714 [8.0+0.0) 2.6 
Reformatory 37 72 62 0.2) 16.4 60 |3.2+02) 3.0 
indirect 
| (16.6401) 16.6 25 
| 14-18 79 1164401) 164 36 | 
Reformatory | 19 —25 87 116.7 0.1) 16.7 (294-01) 3.0 
direct 05 2 219 116.64 0.1) 16.6 219 3.0 
| 26—37 149 17.0 +01 16.9 15 12.4 + 0.1 2.4 
| 0b—37 116.7 + 0.1 16.7 B50 2's + 0.0] 
Reformatory | | 
dir. 26-37 440) 16.7 4+ O11 16.7 110 28+ 0.0; 2.8 
! indirect | | | 
I [14.5401] 148 23 (8.3401) 29 
Total material II G74 |15.8 + 0.1 16.2 12.6 0.1) 2A 
poy 1B (3.0401) 28 
134 14.7402) 149 |2.8+4-01) 24 
129 13.7 4-02) 14.1 [3.64 02) 32 
1905 2D VI 120 16.5404) 16.7 (254-01) 24 
Vil B44 [14.4 + 0.1 14.8 284 2.9401) 2.7 
Vil 72) 15.3 [B4+02) 2.9 
[145 + 0. 14.8 48 (8.5401) 2.9 
IL VI} 927) 115.8 +- 0. 16.2 S130 (2640.0) 24 
IV V VI 388) 114.9 + 0. 13.2 321 BOF 2.6 
Total [15.0 4- 154 W05 0.0 | 
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material is to be expected on either side of the mean. Accord 
ing to LinpeBerG the deviation from 50 per cent is used as a 
measure of skewness. At the age of admission 67 per cent of 
the cases are above the mean age in the total material. Conse 
quently the skewness is 16.6 + 0.6 per cent. With regard to 
the length of detention the corresponding percentages are 59 
and 9.1 = 0.7. 


Age at admission to different institutions during different 
periods. 


Age at admission for the total material or for the part of 
it not presenting a direct over-representation of any special 
type of delinquency will be dealt with later in this chapter. 
The various types of delinquency and their distribution in 
different age groups in a corresponding material will then form 
the principal point of discussion. However, before this the age 
of admission to various institutions and types of detention 
homes, respectively, will be briefly elucidated. 

If the total number of individuals entered directly at the 
reformatory are examined, the mean age will be found to equal 
the median age in the total material of the years 1905—37, the 
mean age being 16.7 + 0.05 years. The deviations from this 
mean age in different periods are insignificant. In comparing 
the periods 1905—13 and 1914—18 there is no difference between 
them with regard to the mean age, while between the periods 
1914—19 and 1919—25 there is a small probable increase 
(0.3 = 0.12 years) and, likewise, between those of 1919—25 and 
1926—37 (0.3 + 0.12 years). The same applies to the median 


ages. The number of admissions becomes greater annually within 
corresponding periods, as was shown in Table 20, Chapter III. 
However, owing to the smallness of the material, this increase, 
which apparently refers principally to the higher age groups, 
cannot be accounted for by the fact that the annual growth of the 
mean population, during the periods 1914—18 and 1919—25, 
respectively, is comparatively greater in the higher age groups 
than in the lower ones, and, further, during the period 1919—25 
as compared with 1926—-37 decreased to a smaller degree in 
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the corresponding age groups than in the lower ones. It is 
nore likely that, during the vears 1926—37, when the facilities 
or admission to detention homes at the age of 16 were greater, 
his possibility should have entailed a relative decrease in these 
ages and a corresponding increase in the higher ages with 
regard to the reformatory. 

On the part of the detention homes in the years 1903—25, 
when the age at admission extended to 15 and, in exceptional 
cases, to 16 years, a mean age is found of 13.5 + 0.09 years 
and a median age of 13.8 years. The mean age does not differ 
significantly between the years 1903—13 and 1914—18 with 
regard to detention homes (0.5 + 0.23 years) as was the case 
concerning the reformatory but, between the years 1914—18 and 
1919—25, a significant increase appears of 0.9 + 0.23 years. 

Also here the number of annual admissions to detention homes 
hecomes greater during the corresponding periods. A relative 
decrease in the lower age groups and increase in the higher 
ones cannot be connected with variations in the mean popu- 
lation during the corresponding years. The mean population 
in the age group 9—10 vears is reduced from the period 1914— 
18 to 1919—25, while, in the age group 11—16, it is augmented, 
though the number of admittances is too restrieted in proportion 
to the population figure to imply a correlation. 

On the other hand, it is possible that the lack of detention 
homes, before the re-organization, for the ages above 15 years 
involved an ever increasing number of admittances in the age 
group 15—16 during the period 1919—235. 


During the years 1926—37 the mean and median ages for 


individuals entered at detention homes increased on account 
of the re-organization, to 15.2 + 0.06 and 15.7 vears, respee- 
tively. This higher mean age is principally dependent on the 
arrival of the »severe» detention homes, where the mean age 
is 16.5 + 0.07 vears. Still, even the »ordinary» detention 
homes show a significant increase of mean age for the period 
1919—25, the difference being 0.5 + 0.16 vears. 

The higher mean age of the »ordinary» detention homes in 
the period 1926—37 is probably contingent to the rise in the 
age of admission to 16 from 15. 
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As regards detention homes for »the abnormal» the mean 
age does not differ from that of »ordinary» detention homes 
1926—37. 

The age at admission of inmates transferred from a deten 
tion home to the reformatory is relatively high, the mean age 


being 16.2 + 0.23 vears. 


Age at admission with regard to different types of delinquency. 


It will be seen, in the review of the literature, that a satis 
factory statistical investigation of the age distribution of dif 
ferent types of delinquency in a fairly representative materia] 
does not exist. The term crime in the legal sense is only used 
when an individual has attained a certain age. Before that age 
he or she is called a delinquent, except of course when 
very young. Furthermore, the egoistie trait entailing the typ: 
of delinquency which reveals itself in property crimes must 
manifest itself at an earlier age than, for i., actions dirived 
from sexuality. Of course tendencies of this kind appear espe 
cially in connection with puberty, whieh, however, occurs at 
varying ages. In early school age sexual offences are rathe! 
infrequent. 

Types of delinquency such as vagabondage, running away. 
truancy and refusal to work, ete., necessitate a certain age, as 
with regard to the sexual offences. 

A priori, it may then be stated that delinquents of different 
age groups inevitably will disclose a deviating distribution with 
regard to the different types of delinquency. Property crimes 
should be particularly common in the younger age groups. 
Growing age should imply a corresponding increase in sexual 
offences and, to some degree, also in vagabondage. 

It is of interest to obtain a verification of these assumptions 
by means of a direct examination of a material, such as the 
present one, in order to determine the extent of the deviations. 
Firstly, it is necessary to amalgamate the groups from the 
different institutions into a total material. However, in com 
paring the distribution of the groups of different ages, th 


e 
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clientele from the reformatory of the years 1905—25 must be 
excluded, in order to avoid an overrepresentation of property 
crimes. With the exclusion of this clientele the material 
remaining for examination may be said to comprise delinquents 
who were admitted to a detention home below the age 15—16, 
irrespective of the nature of the delinquency, and individuals 
above the age of 15, consisting of a commensurate clientele 
admitted either to the reformatory or detention homes, depending 
on the type of the delinquency. The fact that the latter ages only 
appear in the later period, 1926—37, cannot be assumed to effect 
the real distribution of the types of delinquency within a given 
age group. On the other hand, this may influence the mean and 
median ages in the different age groups and, consequently, the 
figures obtained may not elucidate the situation in a reliable 
and generally acceptable way. Furthermore, this will render 
the otherwise obvious determination of the distribution of each 
individual type of delinquency in separate age groups im- 
possible, with regard to the whole of this part of the material. 
Calculations of the mean and median age are, namely, dependent 
on the number of the cases under examination in different ages. 
For instance, a material comprising, principally, the lower age 
groups during a long period, and only a restrieted number of 
cases from the higher age groups during a short period, must 
exert an influence upon the mean and median ages and also 
the distribution of the types of delinquency on different age 
groups. 

However, as a preliminary step we are going to give mean 
and median age and discuss differences between different groups. 
Here the total material, with the exclusion of the individuals from 
the reformatory 1905——25, is used. 

As will be noted in Table 24, a mean age of 15.0 + 0.05 
years is found in this part of the material. The median age is. 
as always, somewhat higher, i. e. 15.4 years. 

Concerning different types of delinquency, the groups of 
sexual offences and their combinations show higher mean and 
median ages, respectively, than those of the groups of property 
crimes and their combinations. The difference is significant. 
amounting to 1.3 + 0.13 years with regard to the mean age in 


t 
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these groups. The mean and median age of the groups vaga- 
bondage, etc., and combinations lie between those of both the 
above-mentioned groups. 

When the individual groups are examined, the highest mean 
and median ages are found 1) in the group sexual offences 
combined with vagabondage, etc., (VI), and the next lower 
corresponding ages in 2) serual offences only (11). The diffe- 
rence in the mean age is significant with regard to these groups 
and equals 0.7 + 0.14 vears. The next lower mean age is found 
in 3) the combination property crimes and sexual offences (All). 
The mean age of this group is significantly lower than that of 
the group sexual offences combined with vagabondage, ete.. 
and probably lower than the group sexual offences only. The 
differences are 1.3 + 0.23 and 0.6 + 0.22, respectively. 

The following lower mean age is found in the group 4) 
combinations of all kinds (VII1). The mean age in this group 
is significantly lower than in the groups sexual offences 
combined with vagabondage, etc., and sexual offences only. 
respectively (1.6 + 0.30 and 0.9 + 0.29). It is, however, not 
lower than in the group sexual offences combined with property 
crimes. 

5) The group vagabondage, etc., only (IV), follows next as 
regards mean age. Also in this group the mean age is signi- 
ficantly lower than in the groaps sexual offences combined 
with vagabondage, ete., and sexual offences only, respectively. 
differences equalling 1.8 + 0.22 and 1.1 + 0.21, respectively. 
The mean age does not differ in this group from that of the 
group sexual offences combined with property crimes, and the 
group of combinations of all kinds, respectively. 

The mean age of the individuals comprised in 6), the group 
property crimes only (1) follows next after the group vaga.- 
bondage, ete. only, and has a significant lower mean age than 
the group sexual offences combined with property crimes (0.7 + 
0.22). 7) The group »general delinquency» (V11), follows next 
without showing a significant difference in mean age from the 
preceding group. Also in this group the mean is significantly 
lower than in the group property crimes combined with sexual 
offences (0.8 + 0.24). 8) The lowest mean age in the material 
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is found in the group vagabondage, etc., combined with pro- 
perty crimes (V), with a significant lower mean age than in 
any of the other groups in the material. 

From reasons stated earlier, this distribution of the groups 
cannot be looked upon as of a general validity with regard to 
the mean and median ages. These factors have only been 
described here in order to illustrate the distribution within this 
part of the material, being of practical value in the following 
discussion. 

It has also been mentioned that it has not been possible to 
make use of the whole material for an orientation of the general 
prevalence of the different types of delinquency by stating in 
the usual manner the distribution of a certain type of delin- 
queney within different age groups. Such a distribution is not 
practicable even in the later period only, viz., 1926—37. That 
is to say, it is impossible, in connection with the re-organization 
of the detention homes in 1926, to preclude the over-represen- 
tation of the newly added age groups, because these ages were 
detained to a greater extent than would have been the case if 
detention homes for these age groups had been in existence 
before. 

Table 25a gives absolute figures for number of cases in 
each type of delinquency, distributed in the age groups 6—11, 
12—14, 15 and above 15, respectively. The age groups 6—11 
and 12—14 comprise only detention home clienteles and 
correspond to the total of thus detained individuals in the 
period 1903 
to expect an over-representation of any of these age groups in 
this part of the material. Consequently, the distribution per- 
centage has been calculated in Table 25) for each type of 
delinquency within both age groups. Thus, with regard to all 
types of delinquency, with the exception of property crimes 
combined with vagabondage, ete., a frequency is found in the 
age group 12—14 vears more than twice as high as that of the 


37. There is less reason, or, maybe, none at all, 


age group 6—11 years. Within the last-mentioned group (V) 
the frequency is also higher in the age group 12—14 than in 
that of 6—11 years. 

Above the mean age has been discussed with a view to a 
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TABLE 25a. Number of cases in different age groups with 
regard to different types of delinquency. 

Total material excl. reformatory 1905—25. 

I-—VIII: Cp. Table 22 a. 


Type of delinquency 
Age 
group } I IV 


I—VIII 


_ 


6—11] 87] 32] a1} 12] 28) 1] 46] 8] 4 
15 1320/5301 90] 78] 17 | 468 | | | 1433 


Total [595 674/133] 134/129] 120] 344] 72 | 857 | 927 | 383 | 2201 


TABLE 25 b. Destribution per cent of the age groups 6—11 
and 12—14 years in different types of delinquency. 
Detention homes 1905—37. 

I-—-VIII: Cp. Table 22 a. 


Type of delinquency 
Age 


| 31.6} 22.2) 25.6] 21.4] 39.4] 20.0) 30.9] 32.0] 32.4 | 22.9 | 31.14 29.3 | 
12—14] 68.4) 77.8] 74.4; 78.6] 60.6] 80.0; 69.1] 68.0) 67.6 | 77.1 | 68.9] 70.7 | 


Total | 100} 100 | 100} 100] 100 | 100] 100] 1007) 100 100 | 100 100 


TABLE 25 c¢. Distribution per cent of different types of 
delinquency in different age groups. 
(Total material excl. reformatory 1905—25). 

I—VIII: Cp. Table 22 a. 


ly pe ol delinquen \ 
A re 


— 

| group 
, , , I Il I\ 

I | IN V | WI VIET VI 


6—11] 38.8) 14.2) 4.9] 5.3) 12.4) 0.4] 20.4] 3.6] 56.1 | 19.5 | 18.1 100 
12— 14] 34.7) 20.6) 5.9) 7.9) 0.7] 19.0) 3.1] 48.5 | 27.2 | 16.7] 100 
6-14] 35.8) 18.7] 5.6) 7.3] 9.2) 0.7) 19.4) 3.3) 50.6 | 25.0 | 17.2] 100 
722.3) 37.1) 6.3) 5.4] 4.0) 8.0) 13.6) 3.37 32.6 | 51.4 17.4] 100 


Total 15.6 


| 

| 
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omparison between different groups. Further, an orientation 
egarding the appearance of different types of delinquency has 
een given, as exhaustively as possible, by means of a distri 
ution of different types of delinquency on the different age 
vroups. The differences obtained in this way are naturally 
of a certain interest, though they principally only serve to 
elucidate the position in this material. Figures of a greater 
interest and of a more general applicability are obtained, if 
regard is taken to the variability by examining the frequeney 
of different types of delinquency within respective age groups. 
if one and the same age group is considered, there will be less 
reason to assume a varying representation of the different 
types of delinquency. For instance, should a new age group be 
added, during a certain period, it might be expected that all 
the various types of delinquency, characteristic for that age 
group, Will be added proportionately. 

Table 25a gives absolute numbers of cases of different 
types of delinquency in the age groups 6—11 and 12—14, 15 
and above 15, respectively, for the whole material, excluding 
the reformatory clientele of 1926—-37. Table 25 ¢ illustrates 
the distribution per cent of the different types of delinquency 
in corresponding age groups and the age group 6—14 in the 
same material. 

Before entering upon an analysis of the table, an orientation 
will be made regarding conditions prevailing in the youngest 
and the oldest age groups, respectively, where the differences 
appear most clearly, by means of two diagrams (Diagrams V1 
and VII), drawn according to the same principles as the cor- 
responding diagram in the preceding chapter. In comparing 
the two diagrams it will be seen that the group property 
crimes only (1) comprises a high frequency in the age group 
§6—11 years, but a decidedly lower frequency in the age group 
15 years and above 15. The same applies to the group property 
crimes combined with vagabondage, ete., (V), and to the group 
general delinquency» (VIL). The opposite is revealed in the 
eroups sexual offences only (IL) and sexual offences combined 
with vagabondage, ete., (VI), respectively. The remaining 


evroups show less marked differences. 
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When the distribution of the types of delinquency is com 
pared with regard to the different age groups (see Table 25 ¢ 
corresponding differences are found before and after the agi 
of 15. 

Thus, in the age group 6—14, property crimes and _ thei: 
combinations (I, Hl, V) constitute more than half of the 
clientele, and sexual offences and their combinations (II, III. 
VI) a fourth. The age groups 15 and above 15 years display 


|| | —— 
Y 
| T 
iil 
4.9% 
pe L 
6—11 vears of age at admission 15 vears of age and above at 


admission. 
Diagram VI and VIL. Observed frequencies of different types of delinquency 
in the total material excl. reformatory 1905—1925 in the age groups 6— 11 
and 15 vears and above. 


approximately a reverse position. The differences in frequency 
before and after the age of 15 are significant in both the 
combined delinquency groups, property crimes having a dif 
ference of 18.0 + 2.2 per cent, and sexual offences a difference 
of 26.4 + 2.0 per cent. When the age group 6—11 years is 
compared with that of 12—14 years the tendency is similar. 
but differences will not be significant in the combined delin 
queney groups. On the other hand, if the age group 12—14 
years is compared with that of 15 and above, the differences 
will appear distinetly and, as regards the combined delinquency 
groups, Will again be significant. 

With regard to vagabondage, ete.. and their combinations 
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iV, V, VI) no differences in frequency will be found in the 


ifferent age groups. 

With regard to the single delinquency groups, a high fre- 
juency of property crimes only (I) will be found in the age 
‘roup 6—14 years, comprising 35.8 per cent of the clientele, 
and sexual offences only (I1) as well as cases belonging to the 
‘roup »general delinquency» (VII) occur to an almost equal 
legree of frequency, in about 18.7 and 19.4 per cent of the 
‘lientele, respectively. Of the other groups, property crimes 
combined with vagabondage, etc., (V), presents numerically the 
iighest frequency (9.2 per cent) while sexual offences combined 
with vagabondage, ete., (VI), has the lowest frequency (0.7 
per cent), which is only natural with regard to their frequency 
in the single delinquency groups. In the age group 15 and 
above, sexual offences only (11) comprise 37.1 per cent of the 
clientele, property crimes only (1) 22.3 per cent and the group 
general delinquency» (VII) 13.6 per cent. In the remaining 
groups, sexual offences combined with vagabondage, ete., (V1) 
has the highest frequency (8.0 per cent) while property crimes 
combined with vagabondage, ete., (V) only reaches a frequency 
of 4 per cent. 

If the frequency of each individual type of delinquency is 
compared, the groups property crimes only (1), property crimes 
combined with vagabondage, ete. (V), and »general delin- 
quency» (VIL) show significant higher frequencies before the 
age of 15 than after. The differences are 13.5 + 2.05, 5.2 + 
1.16 and 5.8 + 1.69 per cent, respectively. On the other hand, 
in the two groups sexual offences only (I1) and sexual offences 
combined with vagabondage, ete., (VI) a significant lower fre- 
quency before than after the age of 15 is found. The difference 
is here 18.4 + 1.90 and 7.3 + 0.78 per cent, respectively. In 
the remaining groups (III, IV, VIII) no significant differences 
present themselves. There is a similar tendency with regard 
to the age groups 6—11 and 12—14 vears, but no significant 
differences are found in these age groups in comparisons be- 
tween the different types of delinquency. On the other hand, 
that of 12—14 years shows a pronounced lifference as com- 
pared to the age group 15 and above, similar to that indicated 


13 


194 SVEN AHNSJO 


sarlier. Significant differences appear analogously in com 
parisons between the different types of delinquency, and to 
an equal degree, as in the comparisons between the age group: 
before and after 15 years. 

Thus, the above description reveals that the mean age: 
differ with regard to the different types of delinquency, just a: 
different age groups show varying distributions in the delin 
quency groups. 

As already mentioned in the beginning of this chapter, ther: 
is nothing remarkable in the fact that the age for sexual offence: 
and their combinations is higher than that of property crimes 
and their combinations. 

With regard to vagabondage, ete., and their combinations 
their are no clear differences in the frequency within respectiv 
age groups. 

It will be seen, in a classification of the material in the 
single groups with distribution according to decreasing mean 
and median age, that sexual offences combined with vaga 
bondage, ete., come first with a significant higher mean age 
than all the rest, followed by sexual offences only, with signi 
ficant higher mean age than the remaining groups, with the 
exception of sexual offences combined with property crimes. 
from which a probable difference is disclosed. This last 
mentioned group is then followed by the group with all kinds 
of combinations and the group with vagabondage, etc., both 
not showing any difference in the mean age from that of the 
group sexual offences combined with property crimes. How- 
ever, the mean ages of both show significant differences from 
that of the group sexual offences only. Next come the groups 
property crimes only and »general delinquency», respectively. 
differing from the preceding groups in the fact that the mean 
age has a significant lower figure than is the case in the group 
sexual offences combined with property crimes. Finally, the 
group property crimes combined with vagabondage has the 
lowest mean age of the groups and significantly lower mean 
age than any of the others. 

Broadly speaking, the distribution of the delinquency groups 
in different age groups conforms with the results obtained 
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through the determining of the mean and median age. Thus, 
sexual offences and their combinations appear mostly after the 
we of 15, and property crimes and their combinations before 
the age of 15, while vagabondage, ete., and their combinations 
do not present significant differences in frequency in any age 
group in the material. 

Of the particular delinquency groups sexual offences com- 
hined with vagabondage, ete., oceur mostly in the higher age 
groups. The frequency of sexual offences only, comprising about 
15 per cent of the cases in the lower age groups, increases to 
almost 40 per cent in the ages over 15. 

The groups sexual offences combined with property crimes, 
vagabondage, ete., only, and the group of combinations of all 
kinds reveal no differences in the various age groups. 

The groups »general delinquency», property crimes only 
and property crimes combined with vagabondage, ete., all have 
lower frequency in the higher age groups than in the lower 
ones. The group »general delinquency» discloses, before the 
20 per cent, and above this 
age of about 14 per cent. The group property crimes only is 
the biggest group in the lower ages, comprising about 35—39 
per cent of the cases, but diminishes in the ages above 15 
years to about 20 per cent. The group property crimes com- 
bined with vagabondage, etc., displays a frequency of 12—13 


age of 15 years, a frequency of 19 


per cent in the age group 6—11 years, as against only 4 per 
cent in the age group above 15 years. 

Thus, in addition to the established higher frequency of 
sexual offences in the older age groups as compared with the 
younger ones which has been considered a natural phenomenon, 
it will also be found that the group sexual offences combined 
with vagabondage, ete., appears in the older age groups while 
it is practically non-existent in the younger ages. However, 
even in the latter age groups sexual offences only as well as 
combinations with property crimes do appear to some extent. 
Moreover, as vagabondage, ete., and their combinations oceur to 
an equal degree in every age group, the above-mentioned deserves 
special notice. It may be explained by the attention attracted 
when sexual offences are committed in the younger age groups, 
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this alone being incentive to detention more than otherwise. 
while in the older age groups often something over and above 
this is needed, e.g., vagabondage tendencies, etc., in order 
to lead to detention. 

Grounds for this conception will be found in the diametri 
‘ally opposite conditions regarding property crimes and their 
combination with vagabondage, ete., respectively. Property 
crimes predominate in the younger age groups but they will 
occur in all the age groups. However, their combination with 
vagabondage, ete., is mostly to be found in the youngest age 
groups, while it decreases greatly with growing age. This 
occurs numerically before the age of 15, i.e. before the addition 
of the reformatory clientele, where this combination is prac- 
tically non-existent. This may be accounted for in the same 
way as were the sexual offences. It is to be expected that 
property crimes in the younger age groups will not in them- 
selves attract enough attention to lead to detention, but. to a 
greater extent than in the case of the older age groups, require 
the addition of another factor to justify detention. 

It seems natural that the group sexual offences combined 
with property crimes and the group of all kinds of combinations, 
respectively, do not show any differences in frequency in the 
different age groups, as it is not feasible to decide which 
action has been the chief cause of detention in these groups, 
both comprising principally property crimes and sexual offences. 
As there is no significant difference it may be assumed that 
property crimes have been more decisive in the younger age 
groups, and sexual offences in the older age groups. The fact 
that this combination principally occurs only in the detention 
homes may be quoted in support of this assumption. In so far 
as property crimes would have formed the chief cause of 
detention in the ages above 15, the cases would, perhaps, to a 
greater extent have been sent to the reformatory. 

In the group »general delinquency» a lower frequency is 
found in the higher than in the lower age groups. This may, in 
some degree, depend on the fact that this group can scarcely be 
regarded as represented in the reformatory clientele. Still, if a 
corresponding calculation is performed with regard the 
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detention home clienteles only, a similar decrease is found in 
the frequency within this group from the age of 15 upwards. 
It may be stated that in older individuals definitive crimes or 
offences are more often the cause of admission, in younger 
individuals the cause is more often bad behaviour generally. 


Age at admission to different institutions with regard to 
different types of delinquency. 

As already pointed out, an investigation of the distribution 
of the types of delinquency within the different institutions is 
of less interest, since each institution, as a rule, includes only 
a particular type of delinquency. Also, most groups become 
too small after a division to permit special calculations. How- 
ever, the two main groups, property crimes only and sexual 
offences only, which include a sufficiently large number of 
cases, show corresponding conditions, with regard to mean and 
median age, within the majority of types of institutions during 
different periods. Thus, the clientele of the reformatory, as 
well as that of the detention homes, has a significant higher 
mean and median age, respectively, with regard to the sexual 
offences than to the property crimes. 

Concerning different types of detention homes, the »ordi- 
nary» detention homes give significant differences while the 
severe» detention homes and those for »the abnormal» show 
probable differences of the same kind, between the mean ages 
at admission, within the two delinqueney groups. 

During different periods, the same applies with regard to 
the detention homes during the years 1903-—25, and 1926—37. 
In dividing the period 1903—-25 into 1903—13, 1914—18 and 
1919—25, corresponding differences will be found only in the 
period 1903 
regard to other groups, the material is too restricted to provide 


13. With regard to other periods, as also with 


significant or probable differences. 
Length of detention at different institutions during different 
periods. 


Length of detention is not of as immediate an interest as 
age of admission. The former is, presumably, greatly dependent 
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on the latter. Broadly speaking, a delinquent girl, who has 
been detained at an institution, remains there till she has 
finished school and is considered to have acquired the education 
she needed. Often, this does not occur until the age of 18 or 
even later. The maximum is fixed at, roughly speaking, between 
18 and 21 years, and the delinquent must leave the institution 
then, irrespective of age at admission. From this it follows 
that inmates, entered at an early age at an institution, as a rule 
stay for a longer period, while those admitted later are detained 
for a shorter time. 

Correspondingly, also a longer period of detention is, as a 
rule, found for the detention home clientele than for that of 
the reformatory (the difference between the mean periods of 
detention is 0.2 + 0.06 years). 

Concerning the reformatory clientele the differences are 
insignificant during different periods, and with regard to age 
at admission. However, a significant difference of 0.9 + 0.13 
vears is found between the period 1905—13 and 1914—18, in 
spite of the fact that no difference was found regarding age at 
admission. This is due to the fact that the age of discharge 
for those entered after */, 1917, was extended from that of 20 
years to 21. Between the period 1914—18 and 1919—25 the 
mean time of detention was shortened by 0.5 + 0.12 years, 
while the age at admission was raised. The same applies to the 
periods 1919—25 and 1926—37. The mean period of detention 
fell by 0.5 + 0.08 years. This is also the case in calculations 
of median periods of detention. 

Similar conditions are to be found in the detention homes. 
No difference was found with regard to age at admission during 
the period 1903-—13 and 1914—18 and the same may be stated 
with regard to length of detention. Thus, between the years 
1914—18 and 1919—25, when age at admission was raised, a 
decrease in length of detention was found, equalling 0.7 + 0.21 
37, the mean age of admittance rises 


years. In the years 1926 
on account of the appearance of new types of detention homes. 
However, this does not involve a corresponding decrease in 
length of detention, as the maximum age of discharge was raised. 
Not even with regard to the »ordinary» detention homes is a 
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hortening of the length of detention to be noticed, in spite of 
he facet that age at admission is raised. Instead, the mean 
riod of detention is prolonged, which cannot entirely be 


scribed to changes in law. This relatively long detention 
luring the latest period of time will be referred to later. 

However, the expected relation between age at admittance 
ind length of detention is to be found in the different types of 
detention homes of the years 1926—387, with the exception of 
the detention home for »the abnormal». 

Thus, in the »severe» detention homes, with a high age of 
admission, the mean period of detention is short, and signi- 
ficantly shorter than in the case of »ordinary» homes 1926—37 
(the difference is 0.7 + 0.078). 

With regard to the detention home »for the abnormal» the 
period of detention is long, in spite of relatively high age of 
admission. This may be explained by the fact that the cases 
are detained more frequently for as long as the law permits, 
probably on account of the more serious character of the delin- 
quency. The same may apply to the detention home clientele 
which has been transferred to the reformatory, where the period 
of detention is also long, notwithstanding the relatively high 
age of admittance. 

Taking the above-mentioned factors into account, it will be 
of greater interest to investigate the frequency of maximum 
period of detention and to find out how often a delinquent is 
released before the maximum time of detention. It goes without 
saying that a difficult case is not discharged before its time, 
but is detained longer than the mild cases. Taking this point 
into consideration the material has been grouped in Tables 26 a 
and b, according to length of detention, in order to illustrate 
the number of cases, in absolute figures and in percentages, 
detained for a maximum period or discharged a shorter or 
longer period before the time stipulated by law. 

With regard to different types of institutions and different 
time periods, a different practice may of course have been 
prevalent. Accordingly, the table discloses the fact that the 
maximum period of detention is rather rare at the reforma- 


tory, occurring only in 5.4 per cent of the cases. Similarly, 
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The distribution of the material with regard to 
the number of cases discharged after maximum time 


of detention or less. 


I—VIII: Cp. Table 22 a. 


Total 


Years Number of} Number discharged 
or cases with before maximum 
Institution type maximum detention time 
of detention 
delinquency time 0.5 
Ordinary» deten- 03 —-13 4 13 
tion homes 14—18 6 14 
19—25 35 38 
03--25 15 65 
26-37 281 178 
Severe» detention 26 —37 95 148 
homes 
| Detention homes 26—37 33 9 
for »abnormal» 
Detention homes 26—37 409 335 
03—37 454 400 
Reformatory »indi- 26—37 7 6 
rect 
| Reformatory »di- 05—15 8 9 
rect 14—18 3 9 
19— 25 | 9 
05—25 12 27 
26 —37 2 8 
05-37 14 35 
Reformatory »dir. 05—37 21 41 
+ »indirect» 
Detention homes I 93 59 7 
1926—37 II 138 159 23 
III 31 19 2 
IV 19 18 3 
V 24 9 2 
VI 30 Dh 4 
VII D1 33 
VIII 23 13 2 
ll Vv 148 87 
Ili VI 199 203 
IV V VI 73 52 


| 
Total 
) 
156 
113 
167 
436 
737 
5325 
a7 
1119 
1555 
D4 | 
52 | 
87 | 
214 | 
124 | 
338 | 
392 | 
226 | 
45d | 
88 | 
61 | 
47 | 
81 
115 | 
46 
361 | 
624 | 
189 | 
| 335 | 32 | 50 | 1119) 
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to the number of cases discharged after maximum time 


I—VIII: Cp. Table 
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of detention or less. 
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Distribution of the material per cent with regard 


Years or 


% with 


% discharged before 
maximum detention 


Institution type of time Total | 
| detention 
delinquency = 
time 
= 0.5 10.5—2.0} > 2.0 
Ordinary» deten- 03—13 2.6 8.3 §2.2 26.9 100 
tion homes 14—18 5.3 12.4 61.1 21.2 100 
19—25 21.0 22.8 39.4 16.8 100 
038—25 10.3 14.9 58.2 21.6 100 
26—37 38.1 24.2 32.7 5.0 100 
Severe» detention 26—37 29.2 45.6 21.8 3.4 100 
homes 
Detention homes 26-—37 15.8 29 100 
for »abnormal 
Detention homes 26-37 36.6 29.9 | 29.0 | 5 100 
03—37 25.7 35.8 | 9 
| Reformatory »indi- 26-37 13.0 11.1 40.7 3.2 100 
rect 
Reformatory »di- 05—-13 15.4 51.9 15.4 100 
rect 14—18 4.0 12.0) 77.3 6.7 100 
19—25 1.1 10.5 69.1 19.5 100 
05—25 .6 12.6 67.8 14.0 100 
26—37 1.6 6.5 52.4 BUD 100 
05-37 4.1 10.4 62.1 | 23.4 100 
Reformatory »dir. 05-37 5.4 10.5 59.1 25.0 100 
+ »indirect | 
Detention homes I 41.2 26.1 29.6 3.1 100 
1926—37 II 30.3 34.9 29.4% 5.1 100 
lil 35.2 21.6 40.9 2.3 100 
IV 31.1 29.5 34.5 4.9 100 
Vv 51.1 19.1 25.5 4.3 100 
VI 37.0 30.9 27.2 4.9 100 
VII 44.3 28.7 20.9 6.1 100 
VIII 50.0 28.3 17.4 1.53 100 
I WV 41.0 24.1 31.9 3.0 100 
Il It VI 351.9 32.6 30.9 4.6 100 
IV V VI 38.6 27.5 29.1 4.8 100 
Total 29.9 
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with regard to the detention homes, during the period 1903—25 
maximum detention occurred in 10.3 per cent of the material, 
during 1903-——13 in 2.6 per cent, during 1914—18 in 5.3 per 
cent, and during 1919—25 in 21.0 per cent, whereas, during 
the period 1926—37, maximum detention had become much 
more usual showing a frequency of 29.2 to 57.9 per cent of 
the clientele. The lowest frequency is to be found during these 
years in the »severe» detention homes (29.2 per cent), the 
highest frequency in detention homes for »the abnormal» (57.9 
per cent). The »ordinary» detention homes present the figure 
38.1 per cent. 

With regard to the reformatory clientele it is not surprising 
that such a restricted number of cases have been detained for 


a maximum period, as the maximum age is relatively high. 
i.e. 20 and 21 years, respectively. (During the period 1905- 
13, when the maximum age was 20 years, 15.3 per cent were 
detained for a maximum time, as against 1 per cent in the 
period 1919—37.) On the other hand, with regard to the deten- 
tion homes, it seems strange that maximum detention has been 
employed less in the earlier than in the later epochs. The 
difference is significant also for solely the »ordinary» detention 
homes (27.8 + 2.3 per cent). It seems improbable that this 
should depend on a less grave degree of delinquency in earlier 
epochs, consequently permitting an earlier discharge. It is more 
likely, that formerly the inevitable lack of accomodation in the 
relatively few institutions involved an early discharge. How- 
ever, it is also possible that it was formerly regarded as bene- 
ficial to discharge an inmate early, and the opinion that a 
long period of detention was advantageous was adopted only 
later. Perhaps also it was easier then to find opportunities of 
boarding-out the inmates and that facilities in this respect have 
later been reduced. 

The clientele from the »severe» detention home shows a 
probable lower frequency of maximum detention and _ the 
clientele from the detention home for »the abnormal» a probable 
higher frequency than that of the »ordinary» homes. The dif- 
ferences are 8.9 + 3.1 and 19.8 + 6.8 per cent, respectively. 
The last-mentioned fact is in no way remarkable, and the 
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ormer must be considered in the light of the higher age of 


.dmission, on account of which the clientele in certain cases 
ittains an age before discharge, corresponding to the age per- 
nitted at the reformatory. It seems natural that an effort to 
lace the individuals in the society before they have passed 
he age of 20—21 years has been increasingly made. 


Length of detention with regard to different types of 
delinquency. 


In analogy with conditions prevailing in the different types 
of institutions and different time periods, it will be seen that, 
as to the different types of delinquency, the length of detention 
is dependent on the age at admission. 

Table 24 illustrates this connection with regard to the part 
of the material used for the analysis of the age at admission. 
Thus, the groups with the highest age at admission, sexual 
offences combined with vagabondage, ete., (VI) and the group 
sexual offences only (Il) have the shortest period of detention. 

If the group with the lowest age at admission, property 
crimes combined with vagabondage, ete., (V), is considered, the 
longest period of detention will be found, and in the group 
property crimes only (1), which showed the next lowest age at 
admission, the period of detention is also long. The differences 
between the: mean detention periods of both the former groups 
(Il and VI) and both the latter (1 and V) are each of them 
significant. 

These factors manifest themselves more or less in all groups. 
and most markedly in the groups with vagabondage, etc., com- 
bined with property crimes and sexual offences, respectively. 
even though the sequence of the groups is not the same as with 
regard to the age at admission. 

It is, of course, of greater interest to note the frequency 
of the maximum period of detention, according to the type of 
delinquency. If a varying degree of gravity prevails within 
the delinquency types, it is to be expected that the more difficult 
cases will be to a greater extent detained for a maximum time. 
However, as already mentioned, practice varies in the different 
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institutions and with regard to the different time periods. 
Therefore, if the material is amalgamated from these periods, 
the results must be misleading, but a comparison should be 
feasible if identical types of institutions and the same periods 
are chosen. The three types of detention homes only, from the 
vears 1926—37, should, together, give the best illustration otf 
how matters stand. For instance, it may happen that some ot 
the graver cases are transferred from »ordinary» detention 


homes, to »severe» detention homes or the homes for »the 
abnormal», respectively, and this transfer may not be evenly 
distributed in different types of delinquency. (The fact that a 
number of especially difficult cases have been transmitted 
to the reformatory cannot be expected to influence the result, 
this number being too small.) In an aggregation of »ordinary 
detention homes 1926—37 and »severe» detention homes and 
homes for »the abnormal», the highest frequency of maximum 
period of detention will be found in the group property crimes 
combined with vagabondage, ete., (V), which also had the 
lowest age at admission. An equally high frequency is noticed 
in the group of combinations of all kinds (VIII). Next follows 
the group »general delinquency» (VII) and the group property 
crimes only (I). (Tables 26a and b) 

There are no significant differences between these groups 


with regard to the frequency of maximum detention time. How- 
ever, all present probable differences in comparison with the 
group of the lowest frequency, i.e. the group sexual offences 
only (Il). The differences are 20.8 + 7.4, 19.7 + 3.1, 14.0 + 5.1 
and 10.9 + 3.9 per cent, respectively. The frequency figures of 
maximum detention time within the other groups lie between 
the above-mentioned. figures, and they disclose no significant 
or probable differences when compared. 

The relatively early discharge of cases detained for sexual 
offences is worth noticing. The difference between the fre- 
quency of maximum detention time in this group and in the 
sum of the rest is significant, the difference being 6.3 + 1.74 
per cent. 

Investigations to the effect that these cases show a better 
prognosis after discharge, than others, are non-existent. Conse- 
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juently, it seems rather improbable that such knowledge should 
the reason for the earlier discharge of these cases. The 
jausible cause is that individuals belonging to this group are 
‘asier to manage during their stay at the institution and give 
ess evidence of their delinquency than others. Tendencies to 
roperty crimes and vagahondage, general delinquency and 


ransgressions belonging to the group of combinations of all 
kinds can hardly be concealed, during a period of detention, in 
the same way as tendencies to sexual offences. 

Consequently, this may hardly be interpreted as a_prog- 
nostically favourable sign, as the life in the institution can 
hardly be compared with that outside it. 


CHAPTER 
Illegitimate birth. 


The position of children illegitimately born as compared t 
that of legitimate children has already been discussed in this 
paper. The greater probability of the former being detained 
by public initiative, on account of the smaller possibilities ot! 
the mother to take care of her child and to forestall or prevent 
its admission into an institution, was emphasized. With regard 
to mothers of illegitimate children it must be born in mind 
that this group of individuals is extremely heterogeneous. In 
some cases there can, thus, be no doubt as to deficiencies in 
the form of a low intelligence level, general lack of judgement, 
ete. It goes without saying that mothers of this type possess 
small chances of taking care of a delinquent child or prevent- 
ing its admission into an institution. For this reason, a com- 
paratively high frequency of illegitimacy might be expected 
among delinquent children. It should, therefore, be of interest 
to acquire a statistical elucidation of this matter on the basis 
of the present material and, further, to examine the frequency 
of illegitimate births during different periods of time in towns 
and rural districts and, also, with regard to different types of 
detention homes and different types of delinquency. 

Table 27 includes percentages of living born illegitimate 
girls in Sweden in towns and in the country, respectively, 
from the first year of birth relevant to the present clientele 
up to, and ineluding, 1935. On the part of the towns, as well 
as the country, a rising frequency, reaching its maximum 
during the first years of the World War, is first to be noted 
and, thereafter, as far as the towns are concerned, a decrease 
particularly in recent years and, on the part of the rural 


207 


DELINQUENCY IN GIRLS AND ITS PROGNOSIS 


TABLE 27. 


1889—1935. 


Illegitimately living born females in Sweden 


Iilegitimates in % of Illegitimates in % of 
Vase total living born _— total living born 
Towns Country Towns Country 

1889 17.4 7.9 1912 23.0 12.6 

1890 Yee 8.5 1913 23.8 12.6 

1891 17.8 8.3 1914 24.4 13.0 

1892 17.9 8.8 1915 23.7 15.0 

1893 17.9 8.5 1916 21.8 12.4 

1894 17.9 8.8 1917 22.2 12.6 
' 1895 18.6 8.9 1918 19.5 12.2 
) 1896 19.0 9.3 1919 17.5 11.5 
1897 18.6 9.3 1920 21. 13.8 

1898 19.2 9.4 1921 20.8 13.4 
1899 19.0 92 19292 20.4 13.3 

1923 19.6 12.9 

1900 19.9 9.2 1924 18.7 13.0 

1901 19.9 95 1925 20.0 13.4 

1902 19.3 9.6 1926 19.7 13.7 

1903 19.9 9.7 1927 21.9 14.9 

1904 20.6 9.6 1928 20.7 14.2 

1905 20.1 10.0 1929 20.7 14.7 

1906 20.1 10.5 1930 20.4 14.9 

1907 21.4 105 1931 19.5 14.8 

1908 21.1 10.9 1932 19.1 14.9 

1909 22.3 11.3 19338 18.1 14.4 

1910 72.2 11.6 1934 15.0 14.0 

1911 229 | 12.0 1935 14.6 13.7 


districts, an increase following on an 
This increase on the part of the rural 


insignificant decrease. 
districts, and decrease 


with regard to the towns, causes a slow gradual levelling of 


the earlier big difference. 

The explanation of these deviations falls outside the scope 
of this paper and will be touched upon below only in so far 
as any particular problem will necessitate it. 

In comparisons with delinquents included in the present 
material figures indicated in the table have been employed 
for the purpose of obtaining a mean from the years in which 
inmates belonging to the comparable group were born. In this 
case the means have been arrived at by weighing them in pro- 
portion to the distribution of delinquent children in different 
vears of birth. 


= 
= 
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It should be noted that the average figures stating the 
general frequency of illegitimate children cannot take into 
account the fact that part of these children were born. before 
marriage. In the present material (Table 28) those born before 
marriage are classified as legitimate. The present figures are, 
for this reason, somewhat lower than they should be in the 
comparison. However, only 27 born before marriage in the 
rural districts and 28 in towns are included in the entire 
material. Consequently, the difference is insignificant and 
special correction superfluous. In this manner, figures of 
illegitimate births in the present material indicate the number 
of delinquents who, at the time of admission, did not live in 
legitimate conditions. 

It will be seen from Table 28, which is based on the par- 
ticular parts of the present material (1953 cases) containing 
those born in Sweden, the birth-place as well as birth conditions 
being known, that the frequency in the entire material, in 
towns as well as country, of illegitimately born delinquents is 
higher than the frequency of illegitimate births in the average 
population. Moreover, the difference is higher for rural districts 
than for towns, which implies that illegitimately born delin 
quents in the rural distriets run a greater risk of being detained 
at an institution than the corresponding category in towns. 

The difference between town and country can, possibly, be 
explained by the fact that delinquent children in the rural 
districts, if illegitimately born, will be more easily detained. 
The mother may have smaller possibilities to look after her 
child, when unmarried. However, no definite evidence can be 
propounded for this assumption. Possibly, another explanation 
lies closer at hand. The fact that illegitimate births in towns may 
have taken place in cohabitations, i.e. persons living together 
as husband and wife though not married, must have some signi- 
ficance, this cohabitation being commensurable in permanency 
and stability with a legal marriage. This well known practice 
forms the reason of the higher frequency of illegitimately born 
children in towns, especially in big towns, than in the country. 
Provided it were possible to take into account this particular 
source of error, by eliminating from the statistics the apparently 
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illegitimately born children, the frequency of illegitimate births 
would fall with regard to the towns. As shown above, the 
difference between the material of delinquents and normal 
material from the towns becomes more marked and, in the 
circumstances, the difference in the frequency of those detained 
in the towns and in the country would, conceivably, disappear. 

If the material is divided into two groups, i. e. from detention 
homes and from the reformatory, the frequency of illegitimate 
births, in towns as well as in the country, will be found to be 
lower for those directly entered at the reformatory than for 
the clientele of the detention homes. This may be explained by 
the fact that those admitted into the reformatory are of a 
higher age and, consequently, less dependent on the character 
of their home. Moreover, as far as the detention homes are 
concerned this, also, confirms the hypothesis that illegitimately 
horn children run a greater risk of being detained at an in- 
stitution than those legitimately born. 

If those directly entered at a reformatory are classified as to 
the different periods during which they have been admitted, viz.. 
1905—1913, 1914—1918, 1919—1925 and 1926—1937, the number 
of cases under observation becomes too restricted to permit reliable 
conclusions. Still, it is worth noticing that, during the war years, 
1914—i918, the figures of the frequency of illegitimate births 
among the detained delinquents, in towns as well as in the rural 
districts, falls below the average frequency of illegitimate 
births, a fact not occurring during any other period. When 
all those directly entered at the reformatory are compared with 
those admitted 1914—1918 a difference of 7.9 + 6.79 is found 
with regard to the frequency of illegitimate births in towns. 
the corresponding value for the rural districts being 14.0 + 
5.40, a probable difference on the part of the rural districts. 
Thus, during a period of crisis, the probability of an illegitimate 
child, of an age as stated before, committing a crime leading 
to detention at a reformatory will apparently not be greater 
than that of a legitimate child. During such a period the risk 
decreases, particularly in the rural districts, for the illegitimate 
children while it increases for the legitimate ones. 

As regards other periods the conditions conform to the 
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and distribution per cent of illegitimately 


Comparison with the situation in Sweden. 


I—VIII: Cp. Table 22a. 

| Material illegiti- 

26 orn in 

| 2 | = 
oF] s 5 

»Ordinary» 03—13 51 12 | 23.5] 11 3 | 27.3] 18.8] 9.3 
detention 14—18 ] 54 11 | 204] 16 7 | 43.8] 20.1) 9.7 
homes 19—25 95 24 | 25.3] 56 16 | 28.6] 20.9} 10.4 

03—25 | 200 | 47 | 23.5] 83 | 26 | 31.3] 20.1] 10.1 

26—37 | 482 | 149 | 34.5] 403 98 | 24.3] 21.8] 12.6 

Severe» deten-| 26-37 131 | 44 | 33.6] 133] 41 | 30.8} 22.9] 12.4 
tion homes 

Detention 26—37 72 | 19 | 26.4] 69] 20} 29.0] 21.6} 12.6 
homes for 
»abnormal 

Detention 35—37 2 2 1100.0 6 3 | 50.0] 22.9] 12.7 
home for 
»juveniles» 

Detention 26—37 | 637 | 214 | 33.6] 611 | 162 | 26.5] 22.0) 12.5 
homes 03—37 | 837 | 261 | 31.2] 694 | 188 | 27.1] 21.6] 12.2 

Reformatory | 26—37] 40| 300] 27| 6 | 222 22.2 12.4 

indirect 

Reformatory 05—13 | 26 5 | 19.2] 25 4 16.0] 18.2} 87 

direct» 14—18 44 8 | 18.2] 30 6.7] 19.6) 9.4 
19—25 | 33 12 | 36.4] 51 13 | 25.5] 20.4} 10.4 
0d—25 | 108 | 25 | 24.3] 106 19 | 17.9] 19.4| 9.5 
26—37 | 54 16 | 29.6] 92] 22 | 23.9] 22.1) 12.3 
05—37 | 157 | | 26.1) 198 | 41 | 20.7] 20.4} 10.9 

Reformatory 05—37 | 197 53 | 26.9] 225 47 | 20.9] 20.8] 11.1 
»dir.» + 

indirect» 

Total material I 256 89 | 34.8] 215 63 | 29.3] 21.0] 11.4 
excl. II 250 7O | 28.0} 301 78 | 25.9] 22.0] 12.4 
reformatory ITT 59 | 23 | 39.0] 51] 11 | 21.6] 22.0) 12.4 

direct IV 69 | 22] 31.9] 34 10 | 29.4] 21.3] 12.2 
1905--25 V 77 18 | 23.4] 28 6 | 21.4] 21.0] 11.7 
VI 63 18 | 28.6] 41 13 | 31.7] 22.5] 12.5 
VII 130 41 | 31.5] 110 25 | 22.7] 20.8} 11.5 
VIII 27 8 | 29.6] 33 10 | 30.3] 21.5) 12.5 
ITIL V |} 392 | 130 | 33.2] 294 80 | 27.2] 21.3] 11.8 
II I1f VI} 372 | 111 | 29.8] 393 | 102 | 26.0] 22.2} 12.4 
IV V VI] 209 58 | 27.8] 1038 29 | 28.2] 21.6; 12.1 
Total 
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total material, i.e. the frequency of illegitimate births among 
lelinquents exceeds the average and is high particularly in 
rural districts. 

Similarly, if the clientele of the detention homes is divided 
with regard to corresponding periods of time, the figure re- 
garding the frequency of illegitimate births among delinquents, 
in towns as well as in the rural districts, will invariably be 
found to lie numerically above the average. The difference 
here is, as in the case of the total material, more evident with 
regard to the rural districts than the towns, at least with 
respect to the years covered by a material sufficient for com- 
parisons. Thus, on the part of the towns, the frequency of 
illegitimate births decreases, in the course of the years of crisis 
1914—-1918, to the average standard, a significant difference 
being no longer at hand, the condition instead approximating 
to that prevailing with regard to the clientele of the reform- 
atory. The difference between inmates entered during all periods 
and the years 1914—1918 amounts on the part of the towns 
to 10.8 + 5.71. As far as the clientele of the detention homes 
is concerned the number of those illegitimately born cannot, 
therefore, be found to be smaller during the fore-mentioned 
years than at other times, the number of those admitted during 
these years from towns and country having, probably, been too 
restricted. 

It is, of course, difficult to explain why those living in 
legitimate conditions during years of crisis will run a greater 
risk of being detained as delinquents than those living in 
illegitimate conditions. The fact that a probable difference on 
the part of the country can only be shown with regard to the 
reformatory may, of course, depend on the fact that the 
number of those admitted from one category or the other is 
too restricted to reveal other differences. This applies parti- 
cularly to towns as far as the reformatory is concerned and 
to the rural districts in the case of the detention homes. No 
difference as to age at detention will be found for these 
years as against other periods, whether a_ difference has 
occurred or not. 

It may reasonably be supposed that, during a period of 
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crisis, occasional resistance of parents to detention of delin 
quents will to some extent break down under economic pressure. 
,arents of legitimate children will, then, look upon a delin- 
quent child as more of a burden than at ordinary times. The 
decrease in the difference with regard to the probability of 
detention of legitimate and illegitimate delinquents during a 
period of crisis will, therefore, be intelligible. The fact that 
the figures have reached an identical standard may be a matte! 
of chance since the material is not very extensive. 

It is also possible that delinquency has been regarded in 
a different light during these years, the prerequisites for 
detention having been made more rigid, thereby causing a 
deviation of the figures for legitimate and illegitimate delin 
quents. The summoning of the father to military service during 
times of crisis may involve the necessity for the mother to 
earn a living, thereby partly eliminating the difference in the 
conditions of the legitimate and the illegitimate child. 

Furthermore, apart from the war years an increase in the 
frequency of illegitimate delinquents within the different 
periods will be found on the part of the towns, an increase not 
noticeable in the case of the rural districts. Thus, in comparing 
the frequency of illegitimate births with regard to the clientele 
from the detention homes during the years 1903—1925 with 
the corresponding figures for the years 1926—1937 an increase 
of 10.1 + 3.53 per cent will be found for the towns, while the 
rural districts reveal a decrease of 4.8 + 5.39 per cent. 

The general trend of the times has caused an increase 
in the frequency of illegitimate births among delinquents 
born in towns as against the corresponding groups of the 
population but not on the part of those born in rural districts. 
This condition must be viewed in the light of the fact that 
the frequency of illegitimate births has decreased in the towns. 
while it has increased in the rural districts, bringing the 
figures, at the present time, almost to the same level. Com- 
prehensibly, the frequencies of delinquents within the respective 
groups must also approach one another. In earlier times a 
higher frequency of illegitimate children was prevalent in the 
towns, a comparatively small number of these being detained 
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it institutions. In the rural districts the figure of illegitimate 
births was low but a relatively great number in this group was 
detained. It is conceivable, in principle, that a low frequency 
of illegitimate births may imply the existence of a more general 


; social boyeott against unmarried mothers on account of moral 
and other points of view. When the frequency of illegitimate 
children is low mothers of illegitimate children will, mostly, be 
of a low standard intellectually and in other respects, and a 

comparatively high frequency of delinquents among. their 
children might then be expected. Deviations in the fre- 
, quency of illegitimate births should, therefore, result in de- 
, viations in the frequency of delinquents among the illegitimate 


children. If the figures are considered from these viewpoints 
it is not surprising that the differences in the frequency of 
delinquency among illegitimate children in town and country 
will be levelled with the approach of the present time. 

If the different types of detention homes during the years 
1926—37 are considered no differences in the frequency of 
illegitimate births will be found. 

On examination the different types of delinquency will 
disclose no significant differences in the frequency of illegiti- 
mate births in the material covering towns or rural districts. 
However the groups are not very large and of course the possi- 
bility cannot be excluded that in a larger material differences 
would appear. 


) 
| 
= 


CHAPTER IX. 


Delinquency in towns and rural districts, grouped 
according to the nature of the communities. 


For the purpose of obtaining a conception of the various 
places from which the present material emanates a classi- 
fication of the clientele has been made on the basis of the 
particular nature of birth-place and place of residence, respec- 
tively, the latter referring to the time of detention. 

The towns have been separated into two groups, comprising, 
on the one hand, the four biggest towns in the country, Stock- 
holm, Gothenburg, Malmé and Norrképing and, on the other 
hand, all the remaining towns. The last-mentioned group, then, 
includes all communities enjoying municipal rights of corporate 
towns, in order to secure, in this manner, uniformity regarding 
urban and rural classification, respectively. 

With regard to the rural districts the methods of Classi- 
fication employed in Sweden’s Official Statistics, Census of 
December 3ist 1930 III (Sveriges officiella statistik, Folkrik- 
ningen den 31 december 1930 Ill) have been adopted. Thus, 
the country communities have been divided into A to D com- 
munities. A applies to communities where at least 75 per 
cent and B to communities where 50 to 75 per cent of the 
population are agricultural. C relates to communities where 
at most 50 per cent of the population belong to this group 
but no agglomeration has taken place. D includes communities 
whereof at least */, agglomerated population. 

Evidently, excepting the big towns, a community was not, 
necessarily, of the same type in 1930 as it was in the particular 
year in which a person dealt with in the present material was 
born or lived there. The most reasonable assumption would be 
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that a number of places have grown in the course of the years, 
certain towns having, for instance, been of Type D, certain B 
communities of Type A, ete. In all circumstances it may, in 
such cases, be contended that the particular individual was 
born or living at the time of detention, either in a place of the 
type town or B community or in a place which has developed 
into a town or a B community, respectively. 

In 15.3 per cent of the total material the birth-place has 
been unknown or not adaptable to the principles of the classi- 
fication of the communities, the same applying in 25.3 per 
cent to the place of residence. In addition, in 1.1 per cent the 
birth-place was foreign. Tables 29a and 30a give the absolute 
figures of those born or living, at the time of detention, within 
the various types of communities and towns. 

The number of inmates from the respective type of com- 
munity or town has, then, been placed in relation to the number 
of inhabitants of such an age as to correspond with the age 
distribution in the total material or its various parts. The 
number of those of an age of 10-—15, 15—20 and 10—20 years 
in A—D communities, towns or big towns, respectively, has 
only been obtainable from December 31st 1935 through Sweden’s 
Official Statistics, Special Census 1935-—1936 (Sveriges offi- 
ciella statistik, Sirskilda Folkrikningen 1935—1936). The 
population is there divided into 5-year periods for the two 
sexes within the various types of communities and towns. 

No doubt, the population in the types of places concerned 
may have been subjected to changes from the time at which 
those referred to in the present material were born, or lived 
at those places, up to the vear 1935. There has been no other 
mode of procedure available, and a comparatively fair opinion, 
in fact the best within practical possibilities, should be acquired 
in this manner. 

In order to provide a survey of the situation the distribution 
per cent has been stated, in Tables 29b and 30b, of relative 
figures for birth-places and places of residence, respectively, 
viz., in cases where the absolute figures have been big enough 
to justify calculations. 

When these figures are examined with regard to the birth 
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Number of cases with unknown and known birth 


places. The latter distributed with regard to the various types o/ 


communities and towns. 


I—VIII = Cp. Table 22 a. A—D= Cp. the text page 214. 
Number | Number] Number of cases born in varioi 
Years or | of cases | of cases types of communities 
Institution type with ith 
delin- funknown] known 
quency | birth- birth- Country Towns 
place | place | D [Small] Larg 
: 03—13 94 70 1 6 3] 3 14 4:3 
» Ordinary 14—18 44 74 4] 7| 4] 2] 19] 38 
detention 19-25 20 164 | 12] 16! 18) 14] 43] 61 
homes 03—25 158 308 | 17] 29] 25/19] 76 | 142 
26 - 37 81 879 117} 41 | 200 254 
»Severe» deten-| 5. . on an 
Gen hemes 26-—37 138 271 37| 49] 36] 11 65 | 73 
Detention 
homes for 26 —37 12 148 21} 26] 16) 9 33 433 
»abnormal> | 
Detention 
home for 35-37 2 8 1 s| 2 1 1 
juveniles 
Detention 26—37 233 1306 176 | 234} 165| 61 | 299 371 
homes 03—37 391 1614 193 | 263}190| 80 | 375 | 513 
26—37 8 70 5| 16 1 14 | 2% 
05—13 2 51 10 8 d| 2 12 14 
14—18 1 78 5} 15 9] 3 23 23 
Reformatory 19—25 _ 87 14; 13] 19] 6 17 18 
»direct» 05—25 3 216 29| 36] 33] 11 52 Dd 
26 —-37 2 147 35| 32] 19) 7 25 29 
0d—37 5 363 64} 68] 52] 18 77 84 
Reformatory 
dir.» + 05—-37 13 433 69] 84] 19 91 111 
»indirect» 
I 103 498 63} 88] 57] 21] 124 145 
II 122 565 94/116] 71] 29] 124 | 131 
III 25 111 12} 24] 12] 3 21 39 
IV 27 107 71 16) OF 2 30 3 
Total material Vv 17 112 5| 10} 11] 4 34 48 
excl. VI 17 106 10| 16 9} 6 19 46 
reformatory VII 82 267 33| 28] 37] 21 50 98 
»direct» Vill 8 65 9] 13} 10} 2 12 19 
LLYN 145 721 80/122} 80| 28] 179 | 232 
II VI 164 782 116} 156] 92) 38 | 164 216 
IV V VI 61 325 22|} 42] 29) 12 83 137 
Total 


i 
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known birthplace. 
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Distribution per cent of cases with unknown 
The latter distributed with regard to the 
of the population in various types of communities and towns. 
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and 
size 


I—VIII = Cp. Table 22a. A--D=Cp. the text page 214. 
— 9 distribution of relative figures 
: "| with for birth-place 
Institution |known 
of known|_ 
delin- | birth- | birth- Country Towns 
quency | place | place A | B | C D |Small|Large 
Ordinary » 038—13 | 57.3 | 42.7] 10; 43] 3.8] 6.2] 15.8 | 68.9 
detention 14--18 | 37.3 | 62.7] 34] 4.8] 48] 3.8] 21.6 | 61.6 
homes 19—25 | 10.9] 89.1 4.8] 5.2] 10.2] 12.8] 22.4 | 44.6 
03—25 | 33.9 | 66.1 3.5} 4.9) 7.4] 9.1] 20.7 | 54.4 
26—37 8.5 | 915] 94] 10.4] 12.9] 7.7] 21.4 | 38.2 
| »Severe» deten-| 26—37 | 33.8 | 66.2 | 11.9] 12.7] 16.0) 7.4] 20.8 | 31.2 
tion homes 
| Detention 26—37 6.6 | 93.4 | 12.2) 12.2) 12.8] 11.0] 19.0 | 32.0 
| homes for 
»abnormal>» 
| Detention 35—37 | 20.0 | 80.0] — 
| home for 
»juveniles» 
Detention 26—37 | 15.1 | 84.9 | 10.7| 11.6] 14.0| 8.2] 20.7 | 34.8 
homes 03—37 | 19.5 | 80.5 9.3| 10.3] 12.8] 8.6] 20.6 | 38.4 
Reformatory 26—-37 | 10.3 | 389.7 6.5] 16.1] 12.3! 2.6] 17.4 | 45.1 
»indirect» 
Reformatory 05—13 3.8 | 96.2 | 17.7] 11.5) 11.5] 7.1] 20.4 | 31.8 
»direct» 14—18 13 | 98.7] 5.7} 13.8] 13.8; 6.9] 25.9 | 33.9 
19--25 - 1100.0 | 13.4] 9.9] 25.2] 12.4] 16.3 | 22.8 
05-25 1.4 | 98.6 | 11.6] 11.6] 18.1] 9.2] 20.6 | 28.9 
26-—37 1.3 | 98.7 | 21.4] 15.5] 15.8] 9.0] 15.2 | 23.1 
05-—37 13 | 98.7 | 15.4] 13.2] 17.2] 9.1] 18.4 | 26.7 
Reformatory 05—37 2.9 | 97.1 | 14.0] 13.7] 16.4] 8.1] 18.3 | 29.5 
dir.» + 
»indirect 
Total material I 17.1 | 82.9 | 10.0] 11.4] 12.7] 7.5] 22.6 | 35.8 
excl. Il 17.8 | 82.2 | 13.4] 13.6] 143] 9.3] 20.3 | 29.1 
reformatory Ill 18.4 |} 81.6} 84] 13.7] 12.2) 4.6] 17.6 | 43.5 
»direct» IV 20.1} 79.9] 54] 9.2] 92] 3.1] 24.6 | 48.5 
1905—25 13.2 | 868] 3.5) 5.7) 9.9) 5.7] 25.5 | 49.7 
VI 13.8 | 86.2] 6.8] 9.0} 9.0] 9.8] 15.0 | 50.4 
VII 23.5 | 76.5] 9.1] 6.1] 14.3] 12.9] 15.8 | 41.8 
VIII 11.0 | 89.0 | 10.5) 13.2) 17.1; 53] 17.1 | 36.8 
I, I, Vj} 16.7 | 83.3] 8.7| 10.8] 12.2] 6.7] 22.3 | 39.3 
IL,1,VIj 17.3 | 82.7 | 11.9] 12.9] 13.2! 86] 19.1 | 34.3 
IV,V,VIj 15.8 | 84.2] 52] 7.9] 9.4] 6.2] 22.0 | 49.3 
Total 18.0 82.0 9.9} 10.8] 13.0 8.4] 20.2 | 37.7 


| 
| 
| 
| 


218 SVEN AHNSJO 


place, on the basis of the total material, it will be seen from 
Table 29 b that the highest figure applies to larger towns, i. e. 
to the four biggest cities in the country, other towns coming 
next. While a distribution in proportion to the population 
would for those two groups together reach 33 per cent, the 
actual percentage reaches 57.4 per cent. Even though the 
population in those places may, possibly, have decreased during 
recent decades in the particular age groups concerned, the 
figure should, nevertheless, be regarded as high. 

With regard to the A—C communities somewhat lower 
figures than those obtained on the basis of a_ proportional 
distribution, will be found, but the figure is particularly low 
for D communities, i.e. for the most densely populated rural 
districts. 

When the material is divided into reformatory clientele, 
on the one hand, and detention home clienteles 1926—387 in 
their various branches, on the other, the same conditions as 
previously stated apply. As far as detention homes during the 
period 1903—1925 are concerned, the distribution in towns and 
rural districts, respectively, also remains as before but the part 
of the rural districts recedes as the agricultural character of 
the communities gets more emphasized. As to the different 
types of delinquency the same tendencies appear. 

With respect to the distribution of places of residence at 
the time of detention for the whole material, the greatest part 
falls under the heading larger cities, other towns coming next, 
exactly as with reference to birth-places. Together these two 
groups amount to not less than 63 per cent as against 33 per 
cent with a proportional number in each group. Thus, the per- 
centages are higher here than in the case of those born in 
towns, which implies that a migration has taken place from 
rural districts into towns between the time of birth and the 
time of detention. This phenomenon appears to occur through- 
out and does not seem to apply particularly to those of a 
more advanced age at the time of detention. As regards the 
rural districts the part is approximately equal in the A—C 
communities, respectively. The D communities here disclose a 
higher figure than the remaining rural districts, in contrast 
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to the situation with regard to birth-places. This may be a 
chance deviation in the material, since the D communities do 
not form a particularly big group. However, a deviation may 
be explained as follows. Broadly speaking, a migration is 
taking place in such a way that people from rural and sparsely 
populated districts move to towns and more densely populated 
areas. Possibly, families with delinquent children lack oppor- 
tunities, to some extent, to join in this migration. The poor 
and inefficient will, therefore, remain in sparsely populated 
regions more often than others. The result is that, when the 
age of detention arrives, a comparatively big percentage will 
appear in the D communities. It should be emphasized that 
this interpretation is purely hypothetical and, at the moment, 
no possibility of establishing it by evidence offers itself. 

In the grouped material similar conditions will be seen to 
prevail with regard to the reformatory and the detention homes 
1926 
1926—37, however, no tendency can be discerned indicating a 
difference in the distribution, on the part of A—D communities, 
such as was previously described. With regard to the detention 
homes during 1903—25 a higher frequency is to be found for the 
towns than in the later years and, for the rural districts, a 


37. As to »ordinary» detention homes during the years 


similar low distribution in all types of communities. These 
higher figures on the part of the towns get more and more 
emphasized with regard to the detention homes the earlier 
the periods examined. Thus, for the period 1903—13 not less 
than 84 per cent will be found to belong to towns as against 
33 per cent, when proportional numbers were included in each 
group. 

tegarding various types of delinquency the same tendencies 
appear as in the total material or, as previously stated, with 
regard to the birth-places. Nor can any significant differences 
between different types of delinqueney be produced. 

It is intelligible enough that the frequency of delinquency 
will disclose deviations in districts varying in density of 
population. In towns, and particularly in big towns, the 
amusements offered, for instance, contrast strikingly with 
those to be found in rural areas. Apart from the temptations 
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TABLE 30a. Number of cases with unknown and known place 
of residence at the time of detention. The latter distributed with 
regard to the various types of communities and towns. 


I—VIII: Cp. Table 22 a. A—D: Cp. the text page 214 
Number | Number] Number of cases from variou 
evil of came types of communities 
tia type of with with and towns 
delin- |unknown ail 
quency | place of | P'2¢e ° Country Towns 
resi- 
residenc °| dence | A |} B| C | D {Small | Larg 

> Ordinary 03—13 17 147 | 9] 5] 8| 37] 82 
detention 1418 7 111 9} 12 5 2 32 51 
homes 19—25 20 164 11} 18 4} 16 46 59 

03—-25 44 422 | 29] 35| 27] 24] 115 | 192 
26—37 303 657 102} 67] 60] 189 150 

»Severe» deten- | 26—37 133 276 24] 29] 19] 19 92 93 
tion homes 

Detention 26 —37 42 118 8] 14} 13] 11 31 3 
homes for 
»abnormal 

Detention 35—37 4° 6 2; 2 _ 1 1 
home for 
»juveniles» 

Detention 2% —37 482 1057 136/134] 99] 90] 313 | 285 
homes 03—37 526 1479 | 165/169] 126/114] 428 | 477 

Reformatory 26 —37 21 54 5| 9 3} 27 14 21 
»indirect 

Reformatory 05—13 12 41 1 1 2; 38 11 20 

direct» 14—18 17 62 2] 6 2! 4 22 26 
19--25 11 76 Dd} 9| 6 4 22 30 
05 — 25 40 179 11} 16] 10] 11 5D 76 
26 —37 31 118 8] 32 33 
05—37 71 297 33] 21] 19 87 109 
Reformatory 05 —37 92 351 33| 42] 24] 21] 101 150 
dir.» + 
»indirect» 

Total material I 124 474 55d] 521 41] 35] 155 136 
excl. II 200 487 57| TO} 47} 40] 145 128 
reformatory II] 40 96 13; 8] 5] 8] 2% 37 
»direct» IV 35 99 8| 10 7 8 25 41 
1905 —25 V 25 104 6} 10} 10 4 30 44 

VI 37 86 7 7 D 4 19 44 
VII 96 253 30} 34] 20) 21 63 85 
Vill 21 - 82 11 4; 5 4 12 16 
I, 1, V 189 674 74| 70) 56) 47] 210 | 217 
II, Ill, VI 277 669 77| 85) 57] 527 189 | 209 
IV, V, VI 97 289 21) 27| 22) 16 74 129 
Total 
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Distribution per cent of cases with unknown and 
known place of residence at the time of detention. 
distributed with regard to the size of the population tn various 
types of communities and towns. 


I—VIII Cp. Table 22 a. A—D: Cp. the text page 214. 


Institution 


% with 
known 

place of 
resi- 
dence 


distribution of relative 
figures for place of 


residence 


Country 


Ordinary» de- 
tention homes 


89.6 
94.1 
89.1 
90.6 
68.4 


Severe» deten- 
tion homes 


Detention 
homes for 
abnormal 


67.5 


~~ 


1.6} 4.9) 5.8 
5.9] 4.3] 2.6 
8.1) 14.7 
4.3) 5.9) 8.5 
8.3] 11.0) 9.1 
7.2] 8.0) 12.2 
7.8} 12.3) 15.8 


Detention 
| home for 
juveniles 


60.0 


| Detention 
| homes 


7.9} 10.0) 14.5 
7.0} 9.0} 12.9 


| Reformatory 
»indirect 


11.6] 6.6] 6.6 


| 
| 


Reformatory 
direct» 


2.0) 5.0) 12.0 
6.2] 3.5) 11.1 


Reformatory 
»dir.» + 
»indirect 


8.0} 9.1] 9.1 
6.4) 10.7 
10.0) 11.1} 12.2 
7.5] 8.1) 11.3 
8.1] 7.9) 10.7 


Total material 
excl. 
reformatory 
»direct» 
1905—25 


12.5 
8.9} 10.5] 14.2 
4.9) 5.7) 13.9 
6.3) 7.0) 13.3 
6.1} 9.9) 6.1 
6.3) 7.2 
8.2] 8.2] 13.9 
4.7] 10.9] 12.5 
6.3] 8.9) 11.7 
7.8) 9.0} 13.1 
7.8) 8.9 


The latter 


Small 
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Years or] % with 
delin place of 
quency |residence Towns 
A | Larze | 
P| 03—13 10.4 3.7 20.6 | 63.5 | 
14—18 5.9 5.6 25.1 | 56.4 | 
19—25 10.9 4.4 24.1 | 43.1 | 
| | 94 23.1 | 54.0 | 
| 96—37 31.6 11.5] 98.5 | 31.7 | 
26-37 | 32.5 | 37.4 | 
| 26-37 26.3 | mm | 21.1 | 37.3 | 
| 35-37 40.0 | | | | 
| | = | 
26—37 31.3 68.7 | 98 25.8 | 32.0 | 
03—37 26.2 73.8 | 84 24.9 | 37.7 | 
| 26—37 28.0 | 72.0 | 44.6 | 
| 05 13 29.6 77.4 21.0 | 52.0 | 
14-18 215 78.5 | 2.8 29.9 | 46.5 | 
19—25 12.6 87.4 | 5.7 24.4 | 43.8 | 
05 —2 18.3 81.7 5.2 25.4 | 46.4 
26— 37 20.8 1923 923.0 | 31.5 
} 05—37 19.5 80.7 8.0 94.5 | 40.7 | 
po | 05-—37 20.8 | 79.2 8.0) 24.1 | 41.2 | 
I 2.7 | 79.3 | 8.9! 28.5 | 33.9 | 
II 29.1 70.9 | 89 26.1 | 31.4 | 
29.4 70.6 | 98 21.3 | 44.4 
IV 26.1 73.9 | 55 21.1 | 46.8 
V 19.4 80.6 | 4.6 24.4 | 18.9 | 
VI 30.1 69.9 | 63 18.0 | 57.7 | 
VII 27.5 72.5 | 89 21.5 | 39.3 
VIII 71.2 115.6 20.4 | 35.9 
I, 111,V 21.9 781 | 83 27.0 | 37.8 
IL, 70.7 | 8.7 24.8 | 36.6 
IV.V, VI} 25.1 74.9 | 54 21.4) 50.8 
| Total 2.9 | 744 | 8.5} 7.3] 9.0] 12.6) 248 | 37.8 | 
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inherent in an atmosphere of amusements it must also be born 
in mind that such a life involves expenses which, in their turn, 
entail temptations of an economic kind. In addition, children 
in densely populated districts or in towns can more easily 
evade the attention of parents, get into bad company, etc. The 
bad example forms a greater danger in towns than in the 
country where it cannot be so much in evidence. Thus, gangs 
are organized in the towns and, if one individual is spotted, 
some of his companions may, perhaps, also be subjected to 
detention, ete. Furthermore, administrative dissimilarities be- 
tween towns and rural communities may also, possibly, account 
for the fact that a greater number will be detained from towns 
than from the country. All this goes to explain that the fre- 
queney of delinquency is higher in a population which is more 
densely agglomerated, even though the particular factors which 
are most influential cannot be determined. 


CHAPTER X. 


Home conditions and psychical qualities of the 
delinquents. 


Available information is often deficient as regards the family 
conditions and psychical qualities of the clientele. 

However, an attempt has been made to throw light on these 
factors, directly and indirectly, on the basis of information at 
disposal. 

As far as detention home clientele is concerned, admission 
documents and diarial journals indicate, to a relatively large 
extent, that home conditions have been bad and a contributory 
cause of detention. Still. the actual grounds for these anno- 
tations or, in other words, the particular types of badness have 
not always been stated. Nevertheless, this direct statement 
regarding bad home conditions has been used for the purpose 
of a special investigation. 

With regard to the clientele that goes straight to the 
reformatory, the home conditions have not been quoted as a 
contributory cause of detention inasmuch as detention has been 
brought about by the decision of a Court of Justice, which 
makes no mention of such a factor, even though it has been 
an additional reason for the commutation of the punishment 
into compulsory education. Thus, over and above the inquiries 
performed regarding the conditions as far as the detention homes 
are concerned, also indirect means of obtaining information have, 
for the fore-mentioned reasons, been adopted. Investigations 
have been made regarding the point to what extent different 
forms of care have prevailed hefore detention at such types 
of institutions as are here referred to, further, to what extent 
parents or others, respectively, have looked after the children 
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or juveniles before the admission to detention homes or the 
reformatory. Moreover, available particulars concerning thi 
psychical qualities of the parents have been employed. Thes« 
latter particulars will also, indirectly, elucidate the character 
of the home. 


Home conditions as a contributory cause of detention. 


Whenever home conditions have been mentioned as a con 
tributory cause of detention, it may be taken for granted that. 
in one way or other, the home has been bad. In the event of 
no information being at disposal it cannot, of course, be deduced 
that home conditions have been good. Still, in all likelihood. 
there must be more relatively good homes in that category 
than among homes directly characterized as bad. 

As regards the total detention home clientele, information 
about bad home conditions exists in 24.9 per cent (Table 31). 
During the period 1903—25 bad home conditions have been 
noted to a significantly higher extent than during the years 
1926—37, whether ordinary detention homes only be taken into 
account during the last-mentioned period or all types of homes 
combined. The difference amounts to 12.3 + 2.5 per cent. 

In trying to explain this disparity with regard to the different 
periods the possibility of the deviation being merely apparent 
offers itself in the first place. This would imply that particulars 
were more conscientiously submitted formerly than they are 
nowadays, which is hardly probable. Therefore, the deviation 
may, reasonably, be accepted as real. In principle, then, it has 
to be kept in mind that, eariier, the number of beds at the 
detention homes was comparatively small and that none but 
the most delinquent children could be taken charge of. In these 
circumstances the figures suggest that relatively many among 
the serious cases had unsuitable homes. However, it may be 
regarded as likely, not to say a fact, that a bad home has 
often formed a contributory cause of detention. In border cases 
the home conditions become decisive. This may, supposedly. 
chiefly apply to mild cases. Other circumstances being equal 
a high percentage of bad homes is to be expected during the 
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atter period when more delinquents and consequently a higher 


vercentage of mild cases were taken care of. The figures obtained 
would, then, suggest that graver forms of delinquency are, in 
fact, to a large extent correlated with bad homes and, also, 
that the character of the home would be of essential importance 
with regard to the degree of delinquency. Still, obviously, many 
factors have to be considered. In good homes attempts are 
made to retain the delinquent and to correct him. Possibly, 
this would be more practicable in the case of mild than of grave 
delinquency. But it is also thinkable that bad home conditions 
have, on the whole, been more common in earlier times than 
recently and that the same will, therefore, happen with regard to 
a clientele of delinquents. Furthermore, it should be born in 
mind that in the earlier period the clientele was, to some extent, 
younger than in the later period, a fact which may be of im- 
portance. Still, the difference remains also, when detention homes 
during the earlier period are compared with ordinary detention 
homes only, where the age difference is less pronounced even 
though it exists also here. 

Moreover, no significant differences in frequency occur 
hetween different types of detention homes during the years 1926 
—37, notwithstanding age differences at the time of admission. 
This fact, of course, adds to the improbability of the age factor 
playing any decisive part in this connection. However, owing 
to the above-mentioned factors it is impossible to arrive at an 
absolutely definite conclusion. 

Certain differences might be expected within different types of 
delinquency. As already mentioned the group general delinquency 
comprises cases where home conditions have been stated as the 
only cause of detention. The frequency of bad home conditions 
is also comparatively high within this group, as will be seen 
from Table 31, when the total material in the vears 1903—37, 
is investigated, higher, probably, than, e. g., in the groups sexual 
offences and their combinations (difference 8.0 + 2.9 per cent). 

When the cases where bad home conditions have been given 
as cause of admission and, further, cases where no cause 
whatever has been mentioned are deducted from this group. 
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the corresponding difference will, however, no longer be probabl: 
but amount to 6.8 + 3.1 per cent. 

Because of the variations in frequency of bad home condition 
during different periods, no conclusions can be drawn regarding 
different types of delinquency from the differences in this respect 
which may occur in the whole of this part of the material. 
Nevertheless, when the different periods of time are looked into. 
one by one, certain differences still appear. During the period 
1903—25 the previously mentioned probable difference between 
sexual offences and general delinquency will be found. It will 
as before disappear when cases with bad home conditions 
only are detracted from the latter group. As regards the sever 
detention home clientele during the years 1926—37 the position 
will, however, otherwise prove practically reversed. For this 
reason, also the age factor may have exerted a marked influence 
in this comparison. Since the cases of general delinquency 
disclose a younger age of admission, a relatively high frequency 
of »bad» home conditions might, reasonably, be expected 
amongst them. Therefore, no proof can be advanced in favour 
of an actual difference between the two groups. 

Otherwise, only one difference appears in a comparison. 
It concerns the cases entered during the period 1914—18, i.e. 
the war years. Here a practically significant higher frequency 
of bad home conditions occurs among those detained for property 
crimes as compared with the group of sexual offenders. This 
fact is interesting, pointing, as it does, directly to the signifi 
‘ance of the home in this type of delinquency during a time 
of economical crisis and distress. It is also remarkable that no 


similar correlation seem to exist between sexual offences and 
bad home conditions during the corresponding years. No 
differences oceur between the two types of delinquency during 
the other periods. 

As stated above, also indirect attempts have been made at 
investigating the home conditions of delinquents. First, it may 
be worth while to ascertain to what extent home conditions vary 
with regard to these individuals before admission at an_ in- 
stitution. Probably, delinquents of the type under consideration 
here will have proved refractory and, consequently, will have 
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een subjected to one or more changes of environment, before 
‘ommitting acts or offences leading to detention at detention 
iome or reformatory. On the other hand, these individuals 
may, conceivably, have been forced into a migratory existence 


because of the very fact of their bad home conditions, ete., 
having become delinquent for this reason. In Sweden promising 
children usually remain in their homes even at school-age. 
Also in the case of these children parents may die, get divorced 
or separate, ete. Concerning normal cases figures relating to 
the frequency of such changes in home conditions are lacking. 


The frequency of girls having grown up in one and the same 
place before detention. 


Table 32 indicates the frequency of cases where the individual 
has only stayed at one place. mostly with her parents, before 
admission to an institution. 

It must be born in mind that the total material comprises 
individuals from lower age groups up to practically 18 years 
of age and that, for this reason, some of those included must 
have reached an age at which they will have left the home of 
their parents, even though the home may still be open to them, 
having made their own living for one or more years in one or 
several occupations. In a division of the material these facts 
must, most of all, make themselves felt with regard to the 
clientele at reformatories or severe detention homes. Therefore, 
the total material and, in the first place, the clienteles of the 
reformatory and severe detention homes, will, not surprisingly, 
disclose a relatively restricted number (for the two last- 
mentioned categories 11.0 and 19.7 per cent, respectively) who 
have grown up in the same surroundings all the time before 
admission while a higher frequeney of 24.6 up to 55.6 per cent 
uf such cases has been ascertained for ordinary detention homes 
during different periods of time. Contrary to ordinary detention 
homes during 1926—37, detention homes for the abnormal show 
an uncommonly low frequency (24.6 and 15.8 per cent) of these 
cases. This cannot be dependent on a high age of admission 
hut must, rather, be a consequence of a more severe degree of 
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Number and distribution per cent of cases not 
removed from first care before detention. 
I—VIII: Cp. Table 22a. 


Type of delinquency 


delinquency which, in the cases of inmates 
for the abnormal, has caused more frequent changes of environ- 


ment, (even though it may be theoretically possible that the 


I II I 
Institution |Years]|> 2/5 ° 219° 
» Ordinary 03—13} 40 27 | 67.5} 21 14 | 66.7] 151 84 | 55.6 
detention 14—18] 39 20 | 51.3] 13 138.5) 114) 45 139.5 
homes 19—25] 59 11 | 18.6] 28 14 |50.0] 179) 42 | 23.5 
03—25] 138 58 | 42.0] 62 33 53.3] 444) 171 
26—37] 227 60 | 26.4] 300 79 | 26.3 930) 229 | 24.6) 
| 
| | 
Severe» deten-|26—37] 55 5 9.1] 212 54 | 25.5 78 
tion homes | 
Detention 26-37] 26| 4 [15.4] 50] 13 | 96.0] 158) 25 | 15.8) 
homes for 
»abnormal» 
Detention 26—37] 3 1 - 3 9 | 
home for 
»juveniles 
Detention 26-—37] 311 7O | 22.5)565] 146 | 25.8/1492) 333 | 22.5 
homes 03—37] 449} 128 | 28.5)627) 179 | 28.5/1936) 504 26.0 
Reformatory |26—37] 13 4 | 30.8} 23 7 | 30.4 74) 16 | 21.6) 
»indirect» 
Reformatory |05—13] 49 4 |} 82) 1 —|— 53 5 | 9.4 
direct 14—18] 76] 9 —| — | - 78} 
19—25] 75 3 4.0) 7 1 |14.3] 85 4 4 (| 
05---25] 200 16 8.0 8 1 | 12.5] 216 18 8.3 
26—37] 123 18 | 14.6] 18 4 149} 22 |148 
05 —37] 3823 34 110.5) 26 5 | 19.2] 365 40 | 11.0 
Reformatory 38 | 11.5) 49 12 | 24.5] 439) 56 | 12.8 
dir.» + »in- 
direct 


at detention homes 
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frequent changes of environment have formed a contributory 


cause to the degree of seriousness). When ordinary detention 
homes during different periods of time are compared, it seems 
noteworthy that the highest frequency of persons, who have 
erown up in the same home conditions, is to be found in the 
first observation period, i.e. the years 1901—13, while the 
latest period, 1926 
the age at admission into ordinary detention homes has also 


37, discloses most changes. As shown before, 


risen and these two factors may, quite likely, be correlated. 
However, another explanation may be suggested, viz., that the 
possibilities of changing the surroundings before admission to 
a detention home are greater now than formerly. A faet which 
must also be considered is that the present material is more 
deficient as regards information for the earlier than the later 
periods. The recorded changes regarding home conditions might 
for that reason conceivably have increased. The very existence 
of sources of error of this sort will preclude a discussion of 
this problem. 

An additional matter may, however, be of a certain interest. 
The table shows that a tendeney towards a numerically higher 
frequency of cases with no change of surroundings before 
detention often occurs in the group of sexual offences, especially 
during the later period, 1926—37, as compared with the group 
of property erimes. Having regard to the age of admission the 
opposite might have been expected. The observation seems to 
suggest either that property crimes will enforce changes of 
surroundings to a larger extent than sexual offences or, possibly, 
that repeated changes of surroundings will cause property crimes 
to a larger extent than sexual offences. Since property crimes 
can hardly be concealed in the same way as sexual offences, 
revealing the refractoriness of the individual more immediately, 
the former explanation should be the most likely one. 

Further, in order to shed light on family conditions, it might 
he interesting to ascertain, on the one hand, the structure of 
the first home surroundings, and, on the other, the precise 
home conditions immediately before admission to an institution. 
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The first family conditions of the delinquents. 


Not less than 74.6 per cent, among the 90.1 per cent of the 
total material regarding whom information was available, had 
been cared for by both parents immediately after birth. 

When the detention home clientele is compared with those 
entered at the reformatory, no significant differences will be found 
on the basis of the entire clientele. As regards property crimes 
only a significant lower number of cases looked after by their 
parents occurs in the detention home clientele, as against that 
of the reformatory (difference 9.6 + 3.1). Thus, a greater number 
of delinquents guilty of property crimes, who have not been 
looked after by their parents immediately after birth, come to 
detention homes instead of to the reformatory. The most likely 
explanation lies in the younger age at admiitance to detention 
homes. Evidently, as in the case of home conditions in their 
broad aspects, early detention is to some extent necéssitated 
by the very fact that the delinquent is without parents. 

Possibly, grounds will also be found here for the contention 
that bad home conditions are not of the same importance to the 
reformatory clientele guilty of, chiefly, property crimes as to 
cases from the detention homes. Instead, the tendency to steal 
will reveal itself, to a greater degree, in the fore-mentioned 
category, irrespective of similar external factors. 

Another fact points in the same direction. At the severe 
detention homes, where the age of admittance equals that at 
the reformatory while the cause is less often property crimes, 
there is a probable lower number of cases from infancy taken 
‘are of by the parents than among those entered directly at the 
reformatory. 

Still, the differences thus ascertained may be wholly de- 
pendent on different modes of admittance. In the one case 
the procedure is judicial, in the other decision is arrived at 
through a Children’s Welfare Board which may view the cases 
in a different light, paying more regard to environmental 
elements. 

No significant differences can be obtained between different 
types of delinquency. 
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A comparatively high number of delinquents had their first 
1ome with the mother only (15.9 per cent), while the father alone 
ooked after the child in but 3 cases. 

Grand-parents occur in altogether 2.9 per cent, mostly the 
parents of the mother (1.9 per cent of all the first homes). Other 
relatives amount to about '/, per cent. Thus, not less than 94.1 
per cent of the 90.1 per cent of the whole clientele, regarding 
whom information was at disposal, were looked after by parents 
or other relatives. 

Foster-parents occur in 4.8 per cent of the same clientele, 
adoptive parents in 0.22 per cent. 

Institution is stated as first home in 1.6 per cent of the cases. 
As regards different types of institutions and different types of 
delinquency nothing worth particular notice occurs with regard 
to the first home conditions. 


The home conditions of the delinquents before admittance into 
an institution, 


Before admittance at an institution the position is wholly 
different. Among the total number of cases there are only 49.7 
per cent living with relatives, near or distant, and not more 
than 23.4 per cent with parents, partly owing to the fact that 
as many as 29.6 per cent have been earning their own livelihood. 
However, foster-parents have increased to 17.8 per cent, adoptive 
parents to 0.5. 

Before admittance to an institution, living with relatives 
prevailed to a significant higher extent within the detention 
home clientele than among those at the reformatory (difference 
18.0 + 2.6 per cent), the frequency at the detention homes being 
higher in earlier years than later (difference 1903—25 as against 
1926—37 being 13.1 + 2.7 per cent). The same occurred in a 
comparison between the earlier detention home period, 1903—25, 
and ordinary detention homes 1926—-37 (difference 12.6 + 2.04). 
The differences may he explained by differences in age at 
admittance. 

Similar fluctuations appear when comparisons as to the 
frequency are made regarding those only who have been living 
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with parents. Here the detention home clientele displays a 
higher frequency of parental care than the reformatory clientel 
(difference 7.2 + 2.1 per cent) and, equally, the detention home 
clientele 1903—25 in a comparison with the detention home 
clientele of 1926—37 (difference 8.2 + 2.5 per cent). A com 
parison between the detention home clientele 1903—25 and that 
of ordinary detention homes 1926—37 gives the same result 
(difference 8.9 + 2.6 per cent). 

Also with regard to foster-parents the same tendency reveals 
itself, the frequency for the detention home clientele being 
significantly higher than that of the reformatory clientele 
(difference 15.4 + 1.4 per cent). Within the various parts of 
the detention home clientele differences remain insignificant. 

As regards the frequency of occupation before admittance 
the position is reversed, significant differences being obtained 
also here. The differences are in this connection very marked. 
being 25.1 + 2.6 per cent between the reformatory and _ the 
detention home clientele, 16.1 + 1.2 between the detention 
home clientele of 1903—25 and that of 1926—37 and 15.2 + 2.2 
per cent between the former group and the ordinary detention 
home clientele of 1926—37. 

The above-mentioned results are more or less self-evident. 
and they convey very little regarding the real home conditions 
of the inmates. With a view to a further elucidation of these 
matters the situation of the parents, at the time of admittance 
at an institution, has been inquired into whenever the parents 
themselves did, at first, take care of their children. 


The position of the parents at the time of the admittance of the 
delinquents at an institution. 


Both parents looked after their children immediately after 
birth in 1663 cases (67.9 per cent) of the total 2448 in the 
material. As to this particular section of the clientele an in- 
vestigation has been carried out regarding the extent to which 
the parents were still living together or had been divorced or 
separated or whether they had died, all cases applying to the 
time of admission of the child. 


cl 


DELINQUENCY IN GIRLS AND ITS PROGNOSIS 235 


Only in 910 eases, i.e. 54.7 per cent, of 1663 were the 
parents married or lived in cohabitation. 

Divorce or separation occurred in 10.8 per cent of the cases 
which is, of course, a very high figure considering the relatively 
short period covered (about 15 years). For the sake of com- 


parison it may be mentioned that in an approximative calculation 
of the frequency of divorce within the first 15 years of marriage, 
hased on data in Sweden’s Official Statistics, the frequency is 
found to lie between 1 and 3 per ceni. It varies, of course, 
according to the time at which the marriages were contracted. 
Thus, the frequency of divorce in the first 15 years of marriage 
was 1.4 per cent for those entered into in the years 1901—05, 
and 1.8, 2.5 and 3.2, respectively, for those contracted during 
the periods 1906—10, 1911—15 and 1916—20." The present 
material should, on the whole, correspond to marriages during 
those years. 

Finally, both parents had died in 2.9 per cent of the cases. 
In addition, the father alone had died in 12.3 per cent and the 
mother in 17.5. Thus, the mother was more often non-existent 
than the father (difference 5.2 + 1.2 per cent), a fact indicating 
the importance of the mother with regard to the care of these 
children and their eventual detention at an institution. However, 
as regards the reformatory clientele the difference is not 
significant, applying exclusively, as it does, to the detention 
home clientele. Thus, when the mother dies, a child runs a 
eraver risk of being detained than when fatherless. 

Broadly speaking the family has been broken in a very 
ereat number of cases. In only about 75 per cent of the clientele 
hoth parents looked after their children after birth. Of these, 
at the time of admittance at an institution, 10.8 per cent were 
divorced or separated, in close on 3 per cent both parents were 
dead and either the one or the other, or both, deceased in not less 
than 32.7 per cent. In 1.7 per cent of the cases the whereabouts 
of the parents were unknown. In the remaining cases (54.8 per 
cent) the parents had remained married or in cohabitation. 


1 The figures are obtained from an unpublished investigation carried 
out at the State Institute of Human Genetics and Race Biology. 
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In comparing reformatory and detention home clienteles no 
significant difference in the frequency of cases where the parents 
were still married or cohabitating can be established (difference 
5.7 + 3.0 per cent). Nor do any significant differences occur 
in the frequency of deceased. On the other hand, a significantly 
higher frequency of divorced appears among detention home 
than among reformatory clienteles (difference 4.4 + 1.4) and, 
in addition, a higher frequency of divorced, on the part of the 
detention home clientele, during the later period of time than 
the earlier (6.3 + 1.5 per cent). When those separated after 
cohabitation are included, the difference remains significant as 
hetween detention home and reformatory clienteles (6.0 + 1.6 
per cent) but cannot be ascertained as significant between 
different periods of time as regards the detention home clientele. 
Also, in comparing reformatory and severe detention home 
clienteles similar results are obtained. Thus, also in this case 
no differences can be ascertained regarding the frequency of 
married and cohabitting or deceased, respectively, but a 
probable difference exists in the frequency of divorced and 
separated parents (6.2 + 2.40 per cent) and a significant 
difference with regard to divorced parents only (6.5 + 2.15 
per cent). The reformatory clientele includes also those entered 
indirectly at this institution. However, this does not affect the 
differences, it only renders them slightly less pronounced. The 
frequency of divorced and separated is, with regard to the last- 
mentioned group, numerically higher than in the remainder of 
the reformatory clientele. 

It is difficult, of course, to draw definite conclusions 
regarding the influence of the home conditions stated above 
on the origin of delinquency and criminality. On the other 
hand, it can be unreservedly asserted that bad home conditions, 
such as those occurring here, play a considerable part with 
regard to detention at an institution, particularly in the case 
of detention homes, the influence being less with regard to the 
reformatory. 

The difference established on the part of detention home 
and reformatory clienteles, respectively, also manifests itself 
regarding the group of property crimes only. Here a higher 
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frequency of divorced and separated parents appears in the 
detention home clientele. The difference, 7.0 + 2.42 per cent. 
is-probable. As regards divorced only the difference is 4.5 + 1.96 
per cent. As before, no such difference can be ascertained as 


to deceased parents. 

The progeny of parents divorced or separated, thus, run 
a greater risk of being sent to detention homes for delinquency 
or property crimes than to the reformatory for criminality. 

The detention home clientele is, of course, mostly younger 
at the time of admittance than that of the reformatory. 
Consequently in the group property crimes those of a younger 
age at admittance have more often divorced or separated 
parents than the older ones. The very fact that the parents 
are divorced or separated may, of course, be a contributory 
‘cause of early detention. However, it seems hardly likely that 
the position would affect the children more when the parents 
are divorced than when they are dead. Some further factor 
must have exerted an influence here, considering, particularly, 
that the frequency of deceased parents (one or both) is remarkably 
high (34.2 and 32.5 per cent, respectively, for the reformatory 
and the detention homes) and, further, that differences should 
in this case be more easily ascertained than when the frequency 
is comparatively low, as in the case of divorced parents (the 
corresponding figures here being 4.5 and &.9 per cent, respec- 
tively). 

The apparent inclination, on the part of those responsible, 
to pay particular regard, in matters concerning detention, to the 
question whether the parents are dead, seems to be approximately 
as much in evidence in connection with detention homes as with 
the reformatory. The fact that the situation is another when the 
parents are divorced would suggest that the latter condition is 
not looked upon as of equal importance to older children as to 
the younger ones. This is, a priori, improbable, and refuted by 
the fact that the difference in frequency of divorced parents 
only is also higher at severe detention homes than at the 
reformatory, in spite of the conformity in age of admittance. 


It is true that severe detention homes comprise only the years 
1926 


37, when the frequency of divorced and separated parents 
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is higher than earlier, but this would hardly affect the position. 
considering that the difference in the frequency of divorced and 
separated parents is also probable, and that no difference has 
occurred regarding this combination, during different time 
periods. Nor does any difference appear in the frequency of 
deceased parents, which also rebuts the contention that the 
higher age would imply a particularly high frequency of dead 
parents among the delinquents at the reformatory and, further. 
preclude a comparison with regard to the frequency of deceased 
or divorced in the detention home and reformatory clienteles. 
respectively. Moreover, the frequency of divorced parents would. 
then, increase also among the reformatory clientele. 

Thus, it seems irrefutable that separation or divorce, parti- 
cularly divorce, has been an important factor as regards delin- 
quency, not least in connection with property crimes occasioning 
admittance to a detention home before the age of 15—18 years. 

The whole trend of the argument above appears to deny 
the assumption that environmental factors are of a dominating 
import. Supposing it holds good, regard should, in commuting 
punishments into compulsory education, have been taken to 
environment in other respects as much as to the fact of the 
parents being dead. 

It seems fair, therefore, to connect here to the argument 
advanced in the review of the literature, viz., the probability 
of a comparatively large number of divorced or separated 
parents possessing qualities which, if transferred to the children. 
might develop into delinquency. 

The facets emerging from this examination stress the con- 
tention that tendencies have been transferred from which 
qualities leading to delinquency have originated. Whether the 
property crimes form an exception from the rule, cannot be 
definitely stated. In connection with property crimes of de- 
linquents with divorced parents, brought before a Court of 
Justice, the suggestion of the crime originating in inherent 
qualities may, conceivably, have been so strong as not to bring 
on compulsory education to the same extent as may have come 
to pass with regard to property crimes when the parents have 
not been divorced. 
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Psychical qualities of parents of delinquents. 


In this connection a summary will be made below of data 
btained regarding the qualities of parents of delinquents. As 
. matter of course, they have affected the nature of the home 
surroundings and, consequently, stamped the conditions pre- 
vailing there. 

Unfortunately, these data are extremely deficient. Only a 
brief survey will, therefore, be submitted. 

As regards the total number of admitted (2448 cases), both 
parents were known in 92.8 per cent (2272) and, in addition, 
the mother only in 6.9 per cent (156 eases). In the remaining 
20 cases none of the parents were known. 

As far as the cases with both parents known are concerned, 
the qualities of both are known in 10.6 per cent (241 eases). 
In 72.2 per cent (174 cases) merely psychical peculiarities are 
noted without any special reference to their nature. In 12 cases 
(5.0 per cent) both parents had been sentenced for crime. in 
4 cases (1.7 per cent) both had been reported to the Public 
Temperance Board as inebriates. Psychotic parents detained 
at a mental hospital or definitely feeble-minded parents were 
reported in one case each. In two cases both parents had been 
recorded as suffering from either mental disease, feeble- 
mindedness or other psychical peculiarity. In the remaining 
17 cases (19.5 per cent) either mental disease with detention 
at a mental hospital, alcoholism, criminality, prostitution or 
psychical peculiarity occurred in the parents. 

Furthermore, in the same part of the material, viz.. that 
with both parents known, qualities are known in the mother 
only in 12.7 per cent (288 cases) and in the father only in 
12.9 per cent (293 cases). Among these psychical peculiarities, 
without any definite indication as to their nature, were reported 
on the part of the mother in 76.8 per cent (225 cases). In 4.8 per 
cent (14 cases) mental disease and detention at a mental hospital 
or proved feeble-mindedness, respectively, were noted, in 6.8 
per cent (20 cases) alcoholism reported at a Public Temperance 
Board, criminality with sentence for crime or prostitution. In 
3.8 per cent (11 cases) combinations of the fore-mentioned 
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factors occurred. In 18 cases the mother was stated to le 
healthy. As far as the fathers are concerned, psychical! 
peculiarities, without mention of their particular nature, are 
recorded in 58.0 per cent (170 cases), mental disease or proved 
feeble-mindedness in 5.5 per cent (16 cases), alcoholism 01 
criminality of the fore-mentioned type in 15 per cent (44 cases. 
whereof 18 alcoholism and 26 criminality). Combinations of 
these characteristics appeared in 8.9 per cent (26 cases). In 
37 eases the father was said to be psychically sound. 

In the 156 cases where the mother only was identified he! 
qualities were known in 36.5 per cent (57 cases). In 86.0 per 
cent of these cases (49) psychical peculiarity only, without 
further comment, was mentioned. In 4 cases (7.0 per cent) 
she was stated to have been definitely feeble-minded, in one 
‘ase mentally diseased and detained at a mental hospital. In 
the remaining three cases prostitution occurred in two. 
alcoholism causing report to a Public Temperance Board in one. 

As will be seen from this, the qualities of the parents have 
only been indicated to a limited extent and the material will. 
for this reason, not be subjected to a detailed discussion. 


Psychopathological diagnoses of the delinquents. 


Finally, an account will be presented of available data 
regarding the psychopathological diagnoses in the material. 
These diagnoses are but rarely based on detailed examinations 
by medical experts comprising intelligence tests, etc., but consist 
mostly of a diagnosis given at an institution founded on a 
schematic analysis of the cases, the interpretation being supplied 
later by the staff of the institution, often, perhaps, in consultation 
with a doctor. Therefore, it goes without saying that the data 
are uncertain. 

However, to this must be added the fact that data occur only 
in connection with a very restricted portion of the material. 
viz., altogether in not more than 550 cases, i. e. 22.5 per cent. The 
frequency of diagnosed cases varies within different parts 
of the material. Thus, the number of known cases is somewhat 
larger in the detention home clientele than in the reformatory 
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clientele. The frequency also varies in different types of de- 
tention homes and it is natural that the number of known cases 
will be especially great with regard to the detention homes for 
>the abnormal». It amounts to 87.5 per cent of this clientele. 
In the »severe» detention homes, as well as in the older type 
of detention home (of the years 1903 
on the other hand, lower, equalling 14.2 and 12.5 per cent, 


25) the frequency is, 


respectively, of diagnosed cases. 

In the majority of known eases intelligence defect and 
psychopathy, respectively, have been indicated. The latter has. 
in a small part of the material, been stated simultaneously with 
intelligence defect. 

The number with intelligence defect only, constitutes 44.9 
per cent (247 cases) of the cases examined and the number of 
psychopaths, with or without intelligence defect, constitutes 
46.7 per cent of this clientele (257 cases). The rest (8.3 per 
cent) comprise cases not indicated in the above-mentioned 
headings. They are designated as epileptics (13 eases, being 
2.4 per cent of the clientele) or as insane (15 cases, being 2.7 
per cent of the clientele). The remaining cases (18 in all) are 
diagnosed as congenital syphilis (7 eases) and known encephalitis 
in the history (11 cases), respectively. The last-mentioned 
diagnoses are not included in the cases with intelligence defect 
and psychopathy, respectively. 

In different types of detention homes as during different 
time periods and in relation to varying types of delinquency. 
respectively, no noteworthy differences are to be found. 

With regard to the possible selection in the clientele con- 
stituted by these cases, results will not be more closely discussed. 
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CHAPTER XI. 


The prognosis of the detention home and 
reformatory clienteles. 


In trying to elucidate the prognosis of the detention hon 
and reformatory clienteles, respectively, the material covered 
by the earlier chapters has not been available in its entirety. 


Some have died, others have not been discharged, ete. Nor have. 


as earlier mentioned, data regarding the prognosis been obtain 
able in an identical way before and after January Ist 1926. 


i.e. with regard to material from the older and later periods. 


respectively. Therefore, the statistical treatment of the material 
has, unavoidably, been different before and after that time. 


Nor are the ages at discharge or the rules of supervision after 


the discharge identical for the reformatory and the detention 
home clienteles. 

Because of the fore-mentioned facts smaller groups of the 
clientele must often be dealt with separately and in amal- 
gamations the differences prevailing between the groups must 
be especially examined. 


Prognostic material. 


The prognostic material embraces 1955 individuals as against 
2448 in the original material, i.e. 79.9 per cent. Nevertheless 
the material should be fairly representative. Table 33 gives 
absolute numbers and percentages of cases included in the 
prognostic investigation from the reformatory and detention 
homes during different time periods, the percentages being 
calculated on the basis of the original number of cases. 
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Below a summary will be submitted of the reasons of the 
reduced number together with figures of frequency in different 


groups. 


From Table 33 will be seen that among the 493 cases excluded from 
the material 321 have not been discharged from the respective institutions 
but remain at the detention homes or the reformatory on January 1st 
1938. These cases comprise 13.2 per cent of the original clientele. In onc 
case, belonging to detention homes 1914—18, information regarding year 
of discharge is lacking. For this reason, this case has been eliminated. 

In 28 cases the fate of the inmates after the discharge has been 
entirely unknown. These cases belong to detention homes from the years 
1926—37, mostly to ordinary detention homes. 

Particularly the last-mentioned cases may, of course, be supposed 
to belong to the failures. On the other hand, it may be just as prob 
able that they have made good on their own and, because of a satis 
factory conduct, have escaped the attention of the institutions. Becaus 
of their comparatively restricted number, 1.4 per cent of the clientele on 
the part of the detention homes and 2.6 per cent for ordinary detention 
homes, they cannot, conceivably, exert an influence on the figures. 

Among the remaining 143 non-included cases 20 have died, 15 in 
detention homes and 5 at the reformatory, i.e. 0.8 and 1.1 per cent ot! 
the total of those admitted, respectively. 

Further, 10 have gone abroad directly from the detention homes ani 
the reformatory. 

A comparatively large group, comprising 52 individuals, has been 
excluded because of discharge to different institutions, apart from mental! 


hospitals. However, such discharge has only occurred at detention homes. 
the number corresponding to 2.6 per cent of this clientele. The figure is 
particularly high with regard to detention homes for the abnormal, i. e. 
94 per cent. For the rest, it is noteworthy that no case of discharge 
from detention homes to other institutions has occurred in the years 
1914—18. 

Those transferred to institutions, mostly for the feeble-minded, do 
not, of course, properly belong to the detention homes. For this reason 
their further fortunes are devoid of interest in this connection. They 
belong to a group of individuals who, in most cases, should, from the 
beginning, never have been detained at detention homes but have been 
taken care of as feeble-minded. 

Finally, another almost as comprehensive group of non-included 
individuals is to be noted. It consists of those who have been transferred 
to mental hospitals. This group comprises on the part of the detention 
homes 50 inmates, i.e. 2.5 per cent of their clientele, and on the part 
of the reformatory, only three cases, i.e. 0.5 per cent. Even though all 
these may not have been cases of mental disease but were, perhaps. 
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only subjected to some form of observation, the group has been wholly 
excluded from the prognostic inquiry, since its purpose has been to 
supply a picture of the fortunes of those who have been sent from the 
detention homes or the reformatory to their homes or to employments 
when discharge has been considered advisable after the education fur- 
nished by the institutions. 

As regards the detention homes discharge to mental hospitals has 
never occurred during the time period 1903—25. It is only during the 
last time period that this form of discharge has occurred, and it is chiefly 
from detention homes for the abnormal that it has been employed. Close 
on 12 per cent of this clientele has been transferred to mental hospitals. 
It may be mentioned that detention homes have in recent years had 
doctors with a psychiatric training at their disposal. Still, it should be 
pointed out here that the boundary line between mental hospitals and 
institutions for the feeble-minded is not very distinct. 

Among the other 8 cases one has been discharged from a detention 
home to prison directly and, similarly, one from the reformatory. There- 
fore, these two have not been regarded as constituting either detention 
home or reformatory cases. In addition, 6 from the reformatory have 
heen declared not guilty by Court of Justice and have, for this reason, 
been eliminated from the prognostic investigation. 

The final prognostic material comprehends on the part of the refor 
matory 88.5 per cent of its clientele and on the part of the detention 
homes 78.0 per cent. The group belonging to the period before 1926 
comprises 97.7 per cent of the cases from the reformatory and 94.0 per 
cent of the cases from detention homes. The corresponding figures for the 
period after 1926 are 79.5 and 73.1 per cent, respectively. 

As regards the different time periods 1905-13, 1914—18 and 1919 

25 no differences oceur in the frequency of the prognostic cases, i. e. 
the part of the material remaining for investigation after the discharge 
either among the reformatory clientele or that of the detention homes. 
When different types of detention homes are compared, the same fre- 
quency of such cases appears for ordinary as well as severe detention 
homes, while the percentage for detention homes for the abnormal is 
uncommonly low (37.5 per cent), depending, partly, on an unusually 
large number of non-discharged (40.6 per cent) and, partly, on the large 
number of those sent to institutions for the feeble-minded and mental 
hospitals (21.3 per cent). 

Lastly, if the percentages of cases of different types of delinquency 
included in the prognostic investigation are compared, that part of the 
total material, which, for reasons advanced earlier, has been accepted 
as comparable without over-representation of any type of delinquency. 
reveals about 80 per cent of prognostic cases in most groups. About 13 
14 per cent of the cases are non-discharged. Whenever the percentage 
of prognostic cases is lower, the percentage of the non-discharged is 
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instead higher. The sum of percentages for those not discharged and 
sases under observation within the different groups thus varies between 
90.6 and 95.5 per cent, the differences being not significant in any case. 
Therefore, the number of those within reach for continuous obser- 
vation, differs in percentage in different parts of the material. Funda 
mentally, of course, the differences in this respect are insignificant. 


Methods and sources of error. 


As regards the dissimilarities in dealing with the material from the 
years 1903—25 and 1926—37, respectively, it may be pointed out here 
that in the earlier material all the fore-mentioned inmates have been 
observed and considered to run a risk of being re-detained at detention 
homes or the reformatory or being punished, warned or sentenced for 
vagrancy, provided available diarial journals in detention homes or the 
reformatory do not disclose that the individual has died, gone abroad 
or been admitted to institutions for protracted detention. If so she has 
been eliminated from that time. It must be taken into account in these 
cases that, in calculating the number of individuals under risk from 
year to year after the day of discharge, this figure may be somewhat 
higher than the real one, the corresponding risk figure thus being too low. 

As previously stated, cases included in the material from the years 
1926—37 have been subjected to a more minute observation from the day 
of the first release on parole or, possibly, from the day of the first 
release on parole from the last type of detention home to which the 
inmate had been admitted. Here, as a rule, the individuals have been 
within reach of personal observation for a long sequence of years, often 
up to January 1st 1939. The individuals have been considered to be under 
risk of re-detention or of being punished, warned and sentenced for 
vagrancy during the time they were known. Thence, they have not been 
considered as being under risk. Consequently, especially in recent years, 
the number of those under risk may be somewhat low and the risk 
figures, for this reason, too high. In regard to individuals who have been 
eliminated a special search for them in Penal Register or the Police 
Gazette has been made without finding significant differences between 
the figures here and in the clientele which were included in the prognostic 
material. This may be due to the small number of cases. 

When delinquents have been detained at institutions of some kind. 
prisons, ete., in the course of the year of observation, thus being beyond 
the risk of committing acts of the type subjected to observation, they 
have not been included among the number running risks in the cor- 
responding years. The same has applied to the small number of indi- 
viduals tended at sanatoria, since in that case they have been debarred 
from re-detention, nor have they run any probable risk of being punished, 
warned or sentenced for vagrancy. 
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Further, the years of observation in which the individuals have not 
een of age to be punished. warned or sentenced for vagrancy, have 
ven eliminated in both time periods. This implies that individuals dis- 
‘harged before the age of 15 vears have not been included as running 
iny risk of punishment unless they have attained 15 years of age during 
he year of observation or, in the case of vagrancy have become 15 years 
f age (before 1926) during the year of risk, or 18 (1926—34), or 21 
after January Ist 1935). 

As regards re-detention the position has been more complicated 
inasmuch as exact knowledge of the length of time of supervision or 
‘ontrol has not always been available. Such supervision or control has, 
of course, as a rule ceased after 21 years of age. However, cases of 
re-detention even after this age occur now and then. Still, they are of 
no significance. More important is the fact that not all inmates have, 
probably, run any risk as far as up to 21 years of age. However, it has 
heen considered sufficient for our purposes to classify inmates above 
21 years of age as not running any risk beyond the first vear after dis- 
charge. Possibly. certain individuals who have now been classified as 
running risks do not do so during the 2nd up to the 4th year of risk. 
Conceivably, however, during the first year after discharge, all those 
discharged may be considered to run a risk of re-detention. In addition, 
only 8 inmates in the total material were 21 years of age during this 
particular year of risk. The figure relating to the first year may, there- 
fore, be accepted as fully correct. On the other hand, the figures for 
the 2nd—4th year might, in all likelihood, be too low but they have, 
nevertheless, been included in order to provide an approximate esti- 
mation of the total risk of re-detention. Unfortunately, however, they 
must be regarded as less reliable. 

In every case the girl has been classified as being exposed 
to risk providéd she has run a risk, during some part of the vear of 
risk, of being re-detained, punished, warned or sentenced for vagrancy. 
This implies that the figures regarding the number exposed to risk may 
be somewhat high and the risk figures, in their turn, a little too small. 

Thus, sources of error have to be taken into account causing. on 
the one hand, that the risk figures become too low in the years 1905—25 

and, on the other hand, during the period of 1926—37, from one point of 
view can be too high, especially in later years of risk, and from another 
point of view, too low, particularly in the years in which re-detention 
and punishment, ete.. are common. However, the deviations contingent 
hereto should hardly be of any noteworthy practical significance. Still, 
they should be born in mind. 

In sum, it may be emphasized that, essentially, the inmates, as will 
be seen from the above, can be observed only to a differing extent 
because of the fact that the number of those at present remaining at 
an institution differs from one group to another. This applies to the 
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total material but, particularly, to the group comprising the time period 
of 1926—37. In principle, a limitation of the material of this kind should 
not affect its representativeness. Nevertheless, as previously mentioned. 
certain factors which might cause deviations in risk figures have to b 
kept in mind. But these factors are certain not to play any more pro 
minent part except in cases of re-detention with regard to which only 
the figures relating to the first year may be accepted as more or less 
correct, 

In comparing the detention homes, on the one hand, and the refor 
matory. on the other, further regard must be taken also to certain factors 
of a practical nature. They concern dissimilarities regarding discharge. 
supervision and control. 

With regard to the reformatory the chapter concerning legislation 
shows that the clientele, after having stayed for, as a rule, minimum 
one year, may be discharged until further notice or for a definite period 
of time and, further, that discharge should take place after two years 
unless special permission has been given for earlier discharge. In this 
way the age of discharge will vary between minimum 16 up to 20—21 
vears. Discharge should take place at the latest at the age of 20 with 
regard to those entered before July 1st 1917. After that time the limit 
of discharge was changed to 21 years of age. 

A delinquent entered before July 1st 1917 was not permitted to leave 
an employment before one year after the discharge and, after that time. 
not before 21 years of age without permission. A delinquent discharged 
until further notice or for a certain time could be re-detained, should her 
behaviour justify such an intervention or some other reason call for it. 
Considering the stipulations in the law such re-detention would, probably. 
as a rule,;have taken place a short time after discharge. 

Since discharge from the reformatory has but rarely occurred he 
fore the age of 17 years and, mostly, only at the age of 19—20 vears. 
dissimilarities as regards age of discharge must also be taken into ac 
count in a comparison with the detention home clientele. In chapter VII 
the age of admission at the reformatory was found to lie, on an average. 
at 16.7 years, while the average of detention comprised 2.8 years. 

As regards detention homes the inmates in the vears 1903—25 are 
seen to have been admitted before the age of 15—16 years and they 
should, as a rule, according to the law be detained for minimum one 
year. After that time an inmate could be discharged until further notice 
or for a certain period of time and detained when necessary. Discharge 
should take place at the latest at 18 years of age. 

As regards this clientele supervision after discharge was also stipu 
lated up to 21 years of age. Situation or employment could not be left 
without permission until one year after discharge. Thus, re-admission 
to detention homes may be expected for a longer sequence of years than 
in the case of the reformatory. 
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In the years 1926—37 the admission limit was raised for ordinary 
detention homes to 16 years and for other detention homes to 18 years. 
Only exceptionally the time of detention fell below one year and, further, 
the inmate should be discharged on parole minimum '/2 a year before 
final discharge. This should occur at the latest at 18 years of age, pro- 
vided the admission had taken place before 15 years of age, oiherwise, 
at the latest, three years after the admission. During the time of dis- 
charge on parole the inmate could at any time be re-detained provided his 
behaviour or some other circumstance would call for it. Exceptionally 
the discharge could be deferred to 21 years of age. After final descharge 
the inmate could remain under supervision minimum one, maximum three 
years, but in no case longer than to 21 years of age. This implies that 
re-admission to a detention home may take place several years after 
the discharge. 

Furthermore, it must be born in mind that age of discharge at 
detention homes must vary with different types of detention homes and, 
consequently, also in different types of delinquency. 

It will be seen from chapter VII that the age at discharge for ordinary 
detention homes was somewhat higher in the years 1926—37 than for 
detention homes of 1903—25, on account of higher age of admission 
during the years 1926—37. As regards severe detention homes the age 
of discharge was somewhat lower than at the reformatory. Therefore, 
a lower age at discharge will be found also, for instance, with regard 
to property crimes compared to sexual offences. 

The fore-mentioned factors entail certain difficulties in comparisons 
between reformatory clientele and detention home clientele during diffe- 
rent time periods and also in comparisons between different types of 
detention homes and different forms of delinquency. This applies not 
only to re-detention at an institution but also to punishments, warnings 
and sentences to forced labour for vagrancy. 


Re-detention at institutions. 


In the first place the risk of being re-detained at an institution 
after discharge has been inquired into. This has been done 
owing to the fact that re-detention might, in most cases, be 
considered equivalent to failure of some sort. Before proceeding 
to an elucidation of the risk for re-detention it is of interest, 
for the purpose of verification, to ascertain the various reasons 
prevailing for re-detention. As regards the material for the later 
period of time, i.e. for the clientele entered during the years 
1926—37, it will be found that property crimes and their com- 
hinations have occurred in 6.8 per cent, sexual offences and 
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their combinations in 7.2 per cent. Further, vagabondage and 
running away constituted the cause of re-detention in 11.9 per 
cent, neglected duties in 11.5 per cent and general delinquency. 
unreliability, bad behaviour, ete., in 25.2 per cent. Illness and 
bad home conditions were reported as grounds for detention 
in 8.5 per cent of the cases, unsuitable employment and change 
of situation in 9.2 per cent. In 19.7 per cent of the re-detained 
cases no information regarding grounds for re-detention was 
obtainable. Thus, when all figures are amalgamated,- except 
those concerning bad home conditions or illness or unsuitable 
employment or change of situation, since they could, probably, 
but seldom be ascribed to the inmates and, further, eliminating 
the cases where no cause has been indicated, offences of various 
kinds are ascertained in 62.6 per cent. Here a comparison can 
be made with an inquiry by FritzeLt (1935), previously men- 
tioned, and a conformity will then be discovered in so far as 
he established »bad conduct» and »crime» as cause of re- 
detention in 62 per cent. FrirzeLt noted unemployment in 9 
per cent, a figure agreeing with that for unsuitable employment 
and change of situation in the present inquiry. Possibly, these 
two last-mentioned groups will comprise similar cases. 

When no cause of re-detention has been indicated, it may 
be presumed that the delinquent after the discharge has lacked 
the capacity of fending for himself without slipping. Evidently, 
in many cases the institution has served in place of a home 
and the inmates may, for this reason, have returned voluntarily 
in order to spend a short holiday, etc. Still, these cases are not 
very common and when obvious a similar stay at the institution 
has not been counted as re-detention in the present inquiry. 
Therefore, as a rule, failures of one sort or another have to be 
taken into account in discussing here the question of re-detention. 


Tables 34 a and b illustrate the frequency of first re-detention 
with risk figures from year to year after the discharge during 
the years when re-detention has occurred. Because of the 
consideration earlier discussed in the case of re-detention no 
amalgamations have been carried out of clienteles from detention 
homes and the reformatory. 

As regards the reformatory a first re-detention has only 
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vceurred during the first and second year after the discharge. 
Re-detention occurs mostly during the first year, when 9.7 per 
cent of the number of cases under risk have been re-detained. 
In the second year re-detention has only taken place in 3 cases. 
The frequency of re-detention reveals no significant differences 
during different time periods, whether all cases in the different 
time periods be included or groups of special types of delinquency 
are compared. 

As regards all detention homes the frequency of first detention 
during the first year under risk amounts to 16.9 per cent. In 
the second year the risk figure falls to '/;,—"/, of that of the first 
year (4.7 per cent). It then continues to fall during the third 
vear to '/.—'/, of the figure of the second year (1.8 per cent), 
reaching in the fourth year half of the risk of the third year 
(0.9 per cent). As indicated before, only the figure of the first 
year can be considered as fully correct. 

If the frequency of re-detention during different time periods 
is compared for the first year under risk, when the figures 
are more correct, a significant higher frequency of re- 
detention will be found for the last time period 1926—37 (19.3 
per cent) as against the earlier period of 1903—25 (10.7 per 
cent). The same applies if ordinary detention homes only fo1 
the period 1926—37, when re-detention frequency reached 19.4 
per cent, are compared with those of the earlier time period. 

The higher frequency of re-detention during the later time 
period might, conceivably, depend on a more efficient supervision 
in recent years. However, the raising of the maximum age of 
discharge in later years has implied an increase of the periods 
when repeated admissions may take place. The age at discharge 
is also higher in recent years which might to some extent at 
least, counteract the fore-mentioned factor. Therefore, the result 
might be thought to have derived from an actual deterioration 
in recent years enforcing a stricter policy with regard to re- 
detention. In dividing the earlier time period into the three 
groups no significant differences appear in the frequency of re- 
detention. On the other hand, in comparing the clientele from 
the years 1919—25 and ordinary detention homes 1926—37 a 
significantly higher frequency of re-detention emerges during 
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Number of cases exposed to risk and number of 
first re-detentions during different years of observation. 
VII[: Cp. Table 22a. 


Years 


of observation 


1 2 3 1—4 
Years or |— - = 
spe of 12 IZ o 

Z. Z. 

Ordinary 038—13 156} 227 134) 3 4130! 3 4123 28 

detention 14—18 | 113) 9] 104) 1 7100 1 95 12 

homes 19—25 16] 150) 2 1148 }151 Is 
03—25 438) 47] 388) 6 [378 349 DS 
2—37 143] 482) 32 1325) 9 186 

Severe 26-—37 | 325) 51] 185) 11 8&5 1 28} 2 | 623) 6d 

detention 

homes 

Detention 26—37 | 59] 23])13] 1 oe) — 8 89| 24 

homes for 

abnormal 

Detention I 227| 51] 136] 13 | 96! 2] 52] 2] 511! 6s} 

homes II 456) 73] 288) 15 1160) 3] 80) 1 | 984) 92) 

1926—37 Ill 89) 14] 58) 47] 36] 17 19] — | 202) 19} 
IV 61) 18} 34) 2 24 12 13 20 
Vv 48} 15 23) 3 15 1 8 94) 19 | 
VI 80] 14 39) 2 17 S| — 16) 
VII 116) 23 78) 5 53 3 33} — | 280) 31] 
Vill 46 2 24) — 18 ~ 8 1 96) 10 | 
I, III, Vj 364; 80] 217) 20 1147) 4] 79} 2 807) 106 

II, 625) 101 | 385] 21 7213) 47107) 1 $1330) 127 
IV, V, VI] 189] 47] 96) 7] 56] 1] 28] — | 369] 55 
Total 1123] 217] 680} 44 10 220 4 12442) 275 

Detention 03—37 1561 264 1068} 50 1797| 14 [569] 5 333 

homes 

Total | 

Reformatory | 26—37 67 19) LP — - | 

indirect» 

Reformatory | 05—13 6] 39 — | -- 

»direct» 14—18 7] 55 — 

19-25 87 7 51) — —|- 
05—25 | 214) 14] 145 — — — 
26—37 | 124) 18] 76) 2] - —|— 
05—37 338} 32] 221) 

Reformatory | 05—37 | 392] 38] 240) 3 | — —}—|]—|— 

dir.» + »indi- 

rect» 
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TABLE 34b. Frequency of first re-detention in per cent during 
different years of observation. 
I—VIII: Cp. Table 22a. 


1 Nees Years or Years of observation 
Institution type of 
delinquency 1 2 8 | 4 14 
Ordinary» detention 03—13 14.1 2.2) 2.3 0.0 5.2 
homes 14—18 8.0 1.0 1.0 1.3 20 
19—25 9.5 1.3 0.0 0.0 3.0 
03—25 10.7 1.5 0.3 3.7 
26 —37 19.4 6.6 2.8 1.1 10.8 
Severe» detention 26—37 15.7 5.9 1.2 +3 10.4 
homes 
Detention homes for 26—37 39.0 44 0.0 0.0 27.0 
»abnormal 
Detention homes I 22.5 9.6 3.3 3.8 13.3 
1926--37 I] 16.0 5.2 1.9 1.5 9.3 
IT 15.7 6.9 3.6 0.0 9.4 
LY 29.5 5.9 0.0 0.0 15.3 
V 31.3 13.0 6.7 0.0 20.2 
VI 17.5 D1 0.0 0.0 11.1 
VII 19.8 6.4 5.7 0.0 11.1 
VIll 19.6 0.0 0.0 | 12.5 10.4 
I, II, V 22.0 9.2 27 2.5 13.1 
II, Ill, VI 16.2 DD 1.9 0.9 95 
ry, V, V1 24.9 7.3 1.8 0.0 14.9 
Total 19.3 6.5 2.4 1.8 11.3 
| Detention homes 03—37 16.9 4.7 1.8 0.9 8.5 
Total 
Reformatory »indirect» 26-—-37 11.1 2.8 
Reformatory »direct 05—13 11.5 0.0 —- 
14--18 1.3 0.0 
19—25 8.0 0.0 - 
05—25 6.5 0.0 
26—37 14.5 2.6 — — 
05—37 9.5 0.9 
| Reformatory »dir.» + 05-37 9.4 1.3 
indirect 


the first year of risk in the later period concerning its total 
material. Since in a comparison between different successive 
time periods, no significant differences reveal themselves before 
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the years 1919—25 and 1926—-37, respectively, the increase in 
the frequency of re-detention has, in reality, taken place during 
the last period. This supports the contention that a change 
has occurred in connection with the Children’s Welfare Law 
of 1924, in foree since 1926. Most likely, this has to In 
correlated with the fact that the age limit has ben raised with 
regard to admission. 

The differences prevailing appear also in connection with 
the group of single property crimes while no significant dif 
ferences have been secured with regard to other types of 
delinquency. This might be owing to the restricted number of 
cases in these groups, particularly during earlier time periods. 
(With regard to different types of institutions the different 
types of delinquency have not, for reasons of space, been included 
in the tables.) 

In comparing ordinary and severe detention homes during 
the years 1926—37 no significant differences in the frequency 
of re-detention have been obtained either in the total material 
or its various parts. However, in comparing ordinary detention 
homes and homes for the abnormal a significant higher re 
detention frequeney occurred for all inmates with regard to 
the latter during the first risk year and in addition, an almost 
probable higher frequeney of re-detained appears with regard 
to those entered on account of sexuai offences. Since the age 
at discharge in the present material at ordinary detention homes 
is lower than that of detention homes for the abnormal, this 
difference cannot be explained by a reference to the age of 


discharge, as an early discharge would rather involve a greater 
risk of re-detention than a later one, seeing that supervision 
and control according to the law are identical in both types 
of detention homes. The detention homes for the abnormal are 
known to inelude the most difficult clientele and, consequently. 
the higher frequency of re-detention may be connected wholly 
with this fact. 

A similar significant higher frequency of re-detention during 
the first year of risk is also found in detention homes for the 
abnormal as against severe detention homes. Thus, this happen- 
notwithstanding a higher age of discharge at the severe detention 
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homes than at the detention homes for the abnormal and might 
depend on the particular type of the clientele which is, probably, 
of a higher degree of gravity at the detention homes for the 
abnormal than at severe detention homes. 

Frequency of re-detention in relation to different types of 
delinquency. Because of the considerable differences during 
different time periods the frequency of re-detention with regard 
to different types of delinquency at the detention homes can 
only be inquired into from period to period. Therefore, only 
the period of 1926—37 has been investigated, since it offers 
a fairly large number of cases in the groups property crimes 
as well as sexual offences. 

During these years a probably higher average risk of  re- 
detention has been established for individuals entered on account 
of property crimes and their combinations (1, III, V) as against 
those entered because of sexual offences and their combinations 
(II, II, V1), the difference being 3.6 + 1.4 per cent. In the first 
vear of risk the corresponding difference amounts to 5.8 + 2.6 
per cent. As regards property crimes only (I) and sexual offences 
only (il) the corresponding differences were 4.0 +1.8 and 
6.5 + 3.3 per cent, respectively. As regards other types of 
delinquency no differences are disclosed. 

These smaller differences during the time period 1926—37 
might, conceivably, be contingent to the fact that sexual offences 
are to a large extent found in severe detention homes where 
the age of discharge is higher than for inmates of ordinary 
detention homes and, consequently, the supervision might be less 
efficient. 

Therefore, it is of a certain importance that the probable 
higher frequency of re-detention is found for ordinary detention 
homes 1926—37 during the four years of risk for property crimes 
only as against sexual offences only (difference 5.8 + 2.2 per 


cent) and, further, a similar probable difference even for the 
first year under risk (difference 9.6 + 3.8 per cent). In addition. 
the risk figures lie during all years higher for property crimes 
than for sexual offences. 

However, as will be seen from Chapter VII, the age of dis- 
charge is, on an average, somewhat lower also here for the group 


255 


SVEN AHNSJO 


property crimes than for that of sexual offences. It seems likely. 
for this reason, that a selection of mild cases of sexual offences in 
this type of detention home need hardly be assumed. On the other 
hand, this may entail a somewhat greater probability of re- 
detention as regards the property crime cases in later years. 
The probable difference also during the first year of risk, when 
the figures in the present material reach, on the one hand, their 
highest standard of reliability and, on the other, re-detention 
can hardly be supposed to be appreciably lower on account of 
age, in one type of delinquency than in another, thus suggests 
an actual increase of risk for re-detention for those entered 
because of property crimes than with regard to the cases of 
sexual offences. 

The differences here disclosed as to the risk for detention 
with regard to property crimes and sexual offences, respectively. 
are of palpable interest. As far as sexual offences are concerned, 
the discharged inmates may, of course, have attained an age 
at which less regard is paid to tendencies of this kind. The 
violation of accepted conceptions with regard to sexual mis 
conduct entailed in sexual intercourse at a very young age 
can, of course, no longer happen when the person has grown 
older. It may also be assumed that the sexual acts at a higher 
age take on another hue, becoming less risky, since the capacity 
of grasping and judging the consequences of an action has been 
strengthened, and the risks, correspondingly, lessened from the 
point of view of the society. 

However, the fact just referred to is worth noticing also 
because it points to a difference in the social significance of 
both types of delinquency. Whether a young individual has 
committed a sexual offence attracting attention or a property 
crime, may, considering the frequency of re-detention, possibly, 
be found to be far from a matter of indifference from the point 
of view of social prognosis. After discharge a person detained 
for property crime will run a comparatively big risk of again 
being detained and, for this reason, her prognosis appears serious. 
As a cause of re-detention property crimes have been found to 
occur to a very small extent. Mostly, general bad conduct has been 
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mentioned and this applies, according to calculations, to the 
group of property crimes as well as to that of sexual offences. 

The low frequency of property crimes among causes of re 
detention depends, probably, on the fact that these offences will 
not, as a rule, at that age lead to re-admission to a detention home 
but rather to the bar of a Court of Justice. Supposing that 
those guilty of property crimes continue to betray the same 
criminal tendencies, it is more than ever remarkable that the 
frequency of re-detention, the fore-mentioned fact notwith- 
standing, remains higher in their case than in that of sexual 
offences. An explanation might be construed by inferring that 
those guilty of property crimes display a greater general lack 
of judgement and are, therefore, to a larger extent subjeeted 
to intervention because of bad conduct, unreliability, ete. 

This problem will be further discussed when other prog- 
nostic dissimilarities in different tvpes of delinquency have first 
been examined. 


Punishments after discharge. 


In Chapter II] an account has been given of data of 
punishments available in the Penal Register of the Prison 
Authorities. An examination of the information thus collected 
reveals that 94.1 per cent, among the total of 153 punished 
for the first time after discharge, have committed property 
crimes, comprising petty or grand larceny, embezzlement. 
forgery, fraud and other kinds of dishonesty, as against 4.6 
per cent of sexual offences in the form of exposure of others 
to the danger of venereal disease (4 cases), abortion, including 
aiding and abetting (2 cases) and lewdness (1 case). For the 
rest 1.5 per cent encompass drunkenness and disorderly conduct, 
including assault and battery against the police, and illegal sale 
of alecholic drinks. As regards the clientele of the reformatory 
only property crimes have occurred. 

Tables 35a and b give numbers of first offenees and. risk 
figures, respectively, vear by year during the first five years 
after the discharge, for the sum total of these five years, as 
well as of the sixth—tenth vear and of the eleventh up to the 
fifteenth vear. 
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I—VIII: Cp. 


Table 


Frequency of first punishment én 
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different years of observation. 


per cent during 


Institution 


Years or 
type of 


Years of observation 


delin- | | | 
| quency 1 2 4 1h 
| 
| | | | 
| Ordinary O3 13 | 28) 2.7) 2 O38 | 12 
| detention 14—18 | 0.9) 0.0] 02 | | O08 
homes 19—25 | 0.6] 0.0} 3.7] 1.9] 1.4 0.1 | O. 0.6 
03--25 | 1.2] 1.2 13 | 1311.7] 0.4] 03 0.9 
| 2637 | 1.1] 1.6] 1.3] 1.0 10/ 09 | 00 | 10 
Severe 26—37 | 0.9] 0.7 0.6 | 0.8} 1.2] 1.0} 00 | 1.1 
detention | 
homes | 
| 
| Detention 26— 37 1.7} 0.0} 0.0 0.0| 00 0.0 0.5 0.0 0.4 
| homes for 
abnormal | | | 
| Detention 24637 | 06/09} 18] 11] 09} 11] 09 | 00 | 10 
homes 03—37 | OS} 1.0] 24! 1.2] 06] | 09 
| Reformatory 26—37 | 3.7) 0.0) 0.0} 4.0) 0.0] 18] 0.0 | 0.0 1.4 | 
indirect 
Reformatory 05-—15 | 7.7] 8.3) 4.5 dO) 6.2] 10) 0.0 | 3.0 
direct 14—18 | 4.5) 1.6] 1.7} 0.0] 3.5} 0.0 0.0 1.3 
19--25 | 3.4] 0.0} 2.4] 0.0] 1.2] 14) 05 0.0 | 0.7 
05-25 | 6.1) 3.5) 2.6) 1.7] 1.7] 3.2] 06] 0.0 | 1.4 
26—37 | 2.4 4.5) 2.0) 1.3] 1.6] 2.5) 00 0.0 1.9 
05—37 4.7| 3.9) 24] 1.5] 1.7] 3.0} 0.5 | 0.0 1. 
Reformatory 26--37 | 2.8] 3.4] 1.5] 1.9] 1.3]23] 0.0] O00 | 18 
dir. 05-37 | 4.6) 3.4) 2.2) 1.7) 1.6) 2.9) 05 | 0.0 Ld | 
indirect 
| 
| Total mate 26—37 0.9] 1.2] 1.8] 1.2 | 1.0] 1.2) 0.8 0.0 
| rial 03-37 | 1.6 15 | 2.3] 1.3] 1271.6) 06} | 11 
| | 
Total material] 26) 42/12] 07] 21] 04] 04 | 13 
excl. I] 0.4} 0.6) 1.2] 0.3) 0.7] 0.6) 0.38 | 0.0 0.5 | 
| reformatory Il 2.81 0.0) 1.2) 1.4] 3.2] 11] 0.0 1.3 | 
| »direct IV 1.0) 2.1) 1.1] 00) 1.5] 1.2) 12 2 1.2 
| 1905 —25 Vv 2D) 4.21 6.21 14 2.6 | 0.4} OO 1.3 | 
VI 0.0 2.5 | 0.0) 2.0) 2.4] 1.2} 0.0] 0.0 | 1.0 
VI 0.4) 0.0) 1.5) 16) 06] 08) 0.9} 02 | 0.7 
Vill 1.7] 0.0] 79] 3.3] 2.3] 1.4 | 0.0 1.9 
18! 20) 40) 15} 12} 21] 05} 02 | 13 
U1, Vip 0.7 0.8 | 1.1) 0.6) 1.3] 0.9} O04 0.0 0.7 
IV, V, 1.0) 1.9) 25) 15) 1.7) 04 0.5 1.2 
| 
Total 1.0] 1.2) 2.3] 1.3] 1.1)1.4] 06] 0.3 1.0 


| 

=. 
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It will be seen from the tables that. for the whole material 


exclusive of the reformatory 1905—25, the total risk of com- 
mitting a first offence, i.e. any crime whatever within the limits 
designated here, amounts to 7 per cent during the first 5 vears 
after the discharge. Then, the risk falls during the following 
5 years to approximately half of the risk of the first 5-year-period 
(3 per cent) and in the third 5-year-period to half of the seeond 
period (1.5 per cent). 

During the first 5-vear-period under risk the risk figures 
increase up to the third year of risk, then decreasing. The 
figure of risk in the third year is probable and almost. signi- 
ficantly higher than that of the first year, with a difference of 
1.53 = 0.46 per cent, showing an almost probable difference 
from the risk figures of the second and fifth years, i.e. 1.1 + 
0.48 and 1.2 + 0.51, respectively. The difference between the 
third and fourth year amounts to 1.0 + 0.52 per cent. 

These figures indicate a decrease in risk giving rise to the 
question of the cause hereof. It has to be born in mind that 
the risk figures have been calculated on the basis of the number 
under risk. One reason why the figure falls might be that those 
who prove too awkward will gradually and increasingly be 
subjected to detention, the risk thereby being automatically 
obliterated. When a certain number have exhibited definite 
criminal tendencies and been condemned to loss of liberty in 
the course of the first five years, the prognosis for the remaining 
lot will improve. However, it may be definitely stated that 
such a process has not been in operation. Even though a small 
number have disappeared from the material because of a sentence 
for crime, they do not amount to a great many. An alternative 
explanation of the falling risk figures is that some will, because of 
their age at the time of discharge, run an immediate particularly 
high risk. Below, a detailed examination will show that this 
is actually the case, to some extent, since criminality attains 
its highest point at the very age of discharge. For this reason. 
the suitability of a prolonged stay at an institution might be 
discussed. However, it would hardly be rational to retain in- 
dividuals, more generally, up to a higher age, because of the 


risk of re-detention and other more serious incidents. On the 
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other hand, it may, quite possibly, be advisable to keep a smaller 
number of individuals who for good reasons, may be regarded 
as particularly liable to risks. In so far as the age in question 
actually invites caution, measures of such a sort might, of course. 
be considered. However, a third circumstance that may explain 
the decrease in the risk figures will be found in the fact that 
the value of education at an institution is, to some extent. 
limited inasmuch as the inmate is, naturally, not requested to 
take any initiatives, or to fend for himself, and, consequently. 
does not meet with any temptations. This is especially obvious 
in connection with sexual offences, a subject which will be dealt 
with later. However, it may be stated even now that the sexual 
problems and temptations that offer themselves in real life do 
not in any sense exist to an equal extent within the walls of 
an institution. The fact that an individual displays good 
conduct there offers no reliable indication as to future behaviour 
in the society. It goes without saying that it is more than 
difficult to train a young person to freedom and independent 
rational initiative, in an institution where discipline must, 
unavoidably, be upheld. In attempting to ascertain the various 
elements which may go to explain the decrease of the risk 
figures all these factors must be kept in mind, the implication 
being that a change in the age of discharge need not, necessarily. 
produce any beneficial effect. As soon as the inmate gains his 
freedom, he will, more or less, let himself go until experience 
has taught its lesson, viz., that blunders have to be paid for by 
punishments or other unpleasantness. 

In comparing the material of the reformatory and_ the 
detention homes, a probable higher figure of risk is discovered 
for the clientele from the reformatory, as against that from the 
detention homes, for the first year of risk only. The difference 
does not appear in a comparison covering the whole period of 
risk, nor with regard to different types of delinquency (or 
criminality, respectively). On the other hand, certain other 
dissimilarities crop up. 

As to both types of institutions the highest risk figures are 
noticed during the first 5-year-period, though the comparatively 
higher risk figure during the third vear of observation does not 
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occur as far as the reformatory is concerned. Instead a falling 


risk figure will be noted year by year during the first 5-year- 
period when the whole clientele from the reformatory is subjected 
to observation. On the part of the detention homes the difference 
in the risk as between the third year and the other years of risk 
is, on the other hand, more pronounced, this tendency appearing 
generally, in the material in its entirety as well as in different 
time periods and different types of delinquency. Thus, as regards 
the total detention home material the risk in the third year is 
significantly higher than in the first year, with a difference of 
1.6 + 0.48 per cent, and, in all likelihood, almost significantly 
higher than in the second year, with a difference of 1.4 + 0.50 
per cent, and, further, possibly higher than in the fifth year 
of risk when the difference amounts to 1.3 + 0.56 per cent. 

It was evident from our review of the literature that the 
maximum of property crimes was attained at an age of 18—21 
years, on the part of the women. Up to that limit a very 
pronounced rise occurred followed by a slow decrease. 

When the criminality figures concerning property crimes are 
caleulated on the basis of those sentenced in Sweden during 
the present century, in accordance with data included in the 
Penal Register the figures regarding those of 15—1&8 years of 
age will be found to be on an average somewhat lower than 
the figures concerning those of 18—21 vears. 

The average age of discharge has been seen to lie 1—2 years 
higher at the reformatory than at the detention homes. Discharge 
takes place, as arule at an age of 19—20 years at the reformatory 
and, mostly, at an age of 17—18 as far as the detention homes 
are concerned. Conceivably, this might form the only cause, on 
the part of the detention homes, of the rise in the frequency 
of criminality in the years following the discharge. The detention 
home inmates are, on their discharge, at an age when the general 


frequency of criminality, with regard to property crimes, con- 
tinues to increase while inmates from the reformatory have 
reached an age when maximum has already been attained and 
the frequency of criminality abates. 

However, also regarding inmates from severe detention 
homes, with an age of discharge averaging 18—19 years, 
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consequently higher than that prevailing at other detention 
homes, a numerically, but not significant, higher risk figure is 
found in the third risk year than in the first. It might be 
supposed, therefore, that the supervision, in the years following 
immediately on the discharge, would be more effective as to 
those discharged from the detention homes than regarding the 
reformatory clientele, thereby counteracting a higher frequency 
of punishments in the first years after discharge. 

Such an assumption would, however, be partly gainsaid by 
the fact that, while re-detention is practised at the detention 
homes also in the third and fourth years of risk, re-detention 
at the reformatory is, in reality, only imposed in the year 
immediately after discharge and, still, the highest frequency of 
punishments coincides with that year. Thus the age at discharge 
may be of a certain import with regard to the frequeney of 
punishments. However, definite conclusions cannot be drawn 
because of the fact that differences in frequency of re-detention 
vary in detention homes and reformatory. 

As regards various time periods no significant differences 
concerning the risk of being punished are noted either at the 
reformatory or the detention homes. Nor do any differences 
occur as regards different types of detention homes. This applies 
to all those ineluded in the respeetive parts of the material, 
as well as in a division aceording to different types of 
delinquency. Dissimilarities appearing in an assortment of the 
material before and after January Ist 1926, respectively, can 
hardly affect the fore-mentioned statement. 

Frequency of punishment in relation to different types of 
delinquency. An examination of the frequency of punishments 
with regard to different types of delinquency, in that part of the 
material which has here been accepted as measurable by the 
same standard, i.e. the total material excepting the reformatory 
clientele of 1905—25, discloses, as regards all years of risk. 
a significant higher risk of first time punishment, regarding 
cases of property crimes and their combinations (1, Hl, V), than 
in the group of sexual offences and their combinations (11, IIL, 
VI), as well as in the group property crimes only (1) as against 
the group sexual offences only (11). The difference between the 
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first-mentioned groups is 0.67 +0.21 per cent, between the others 
0.82 + 0.23. 

These differences come particularly to the fore in the course 
of the first 5-year-period when the differences amount. to 
1.2 = 0.33 and 1.5 + 0.37 per cent, respectively. During that 
5-year-period the third year of risk exhibits a probable difference 
but, otherwise, no significant differences occur as between one 
year and another. Still, mostly numerically higher figures 
appear for property crimes than for sexual offences. 

Also as regards both these types of delinquency, the numeri 
cally highest risk figure oceurs during the third year of risk, 
though no significant differences between the various years of 
risk can be established. 

The question presents itself whether the differences occurring 
with regard to the entire period of risk and the first 5-year- 
period have any relationship with the age at discharge which 
is, averagely speaking, approximately one year higher with 
regard to sexual offences. 

Provided the age of discharge is of importance a later year 
of risk regarding property crimes should, reasonably, be commen 
surable with an earlier year regarding sexual offences. Since 
supervision may be most effective during the first vear of risk, 
that year should be disregarded for the purpose of this com- 
parison. On the other hand, the third year of risk in the case 
of property crimes should be comparable with the second year 
of risk regarding sexual offences. A’ significant higher risk 
figure will vet be found for property crimes, the difference 
being 3.6 + 1.1 per cent. 

Moreover, during the first 5-yvear-period yet another sig 
nificant difference in risk between two types of delinquency 
is noticed, viz.. a higher risk for the group property crimes than 
for the group general delinquency. The difference is here 
1.3 + 0.43 per cent. As regards both these groups approximately 
the same average age of discharge is recorded. 

Still, in spite of differences in age of discharge, no difference 
as regards prognosis can be found as between sexual offences 
and general delinqueney. 

In the chapter concerning age of admission and length of 
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detention it was noted that both the groups property crimes 
only and general delinquency displayed a low age at admission. 
Possibly, most property crimes committed at an early age may. 
in fact, be of a nature identical with transgressions headed 
»general delinquency 

Then, the less statisfactory prognosis for property crimes should 
be ascribed to the comparatively insignificant, more specific 
clientele guilty of property crimes, from the reformatory. This 
should apply to a comparison with.the group general delinquency 
as well as with that of sexual offences only. 

However, this does not hold good concerning the group sexual 
offences. An examination of the detention home clientele only 
discloses a higher risk for those with property crimes as against 
sexual offences, for the whole period of risk as well as for the 
first 5-year-period, and in addition, a probable difference is 
found for the third year of risk. The differences are 0.77 + 0.24, 
1.3 + 0.40 and 3.5 + 1.38 per cent, respectively. The differences 
do not appear during the time period of 1903—25, when the 
number of sexual offences is small. As regards the period of 
1926—37 they can be ascertained as probable for the whole 
period of risk, as well as for the first 5-year-period. This implies 
that the difference is more reliable during time periods offering 
marked dissimilarities as regards age of discharge. Yet, it also 
occurs when these variations are less pronounced. 

No difference appears in risk as between the groups genera! 
delinquency and property crimes when detention home clientele 
only is being considered. 

Nevertheless, yet another argument can be propounded in 
favour of an actual difference in risk between the group of 
property crimes and that of sexual offences. Also, the group 
property crimes combined with vagabondage, etc., shows a higher 
risk figure during the first 5-year-period than the group sexua! 
offences. Still, the difference is here but probable (2.0 + 0.79 
per cent). This group is not included among those entered 
directly at the reformatory. Further, the age of discharge is 
here about the same as in the group general delinquency which 
did not differ from that of sexual offences regarding the risk 
of being punished. 
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No probable difference is noticeable between the group of 
property crimes combined with vagabondage, etc., and that of 
reneral delinquency. Thus, a significant higher risk of being 
yunished after the discharge is noted in the group of property 
‘rimes as against that of sexual offences only and, further, 
a probable higher risk in the group of property crimes combined 
with vagabondage, ete., as against the group of sexual offences. 
In addition, a yet higher risk of being punished appears in the 
group property crimes only than in that of general delinquency. 
i.e. when the total clientele, accepted here as representative, 
is included, not within the detention home clientele only. 

Therefore, it is manifest that those entered at detention homes 
or the reformatory on account of property crimes or property 


crimes combined with vagabondage, ete., run a greater risk 
of committing property crimes than those entered on account 
of sexual offences. Thus, the same position is repeated as 
with regard to re-admission to detention homes, viz., a fairly 
good prognosis for those guilty of sexual offences as against 
those guilty of property crimes. 

The data reported here do not, of course, in themselves 
convey a great deal regarding the prognosis for a clientele 
of sexual offenders inasmuch as their future is only illuminated 
here from the point of view of the tendency to commit property 
crimes, while, on the other hand, a general tendency towards 
a more favourable prognosis might, possibly, be deduced from 
the frequency of re-detention. 

Regarding those entered on account of property crimes, the 
comparatively higher frequency of those punished indicates that 
these individuals display, to a larger extent, a future tendency 
towards property crimes than those entered for sexual offences. 

In this connection, the difference in the risk of being punished 
between the group entered because of property crimes and that 
of general delinquency is particularly worthy of attention. This 
difference suggests that the conclusions just drawn do not only 
apply to those entered because of sexual offences. Instead, it 
may be taken for granted that those exhibiting symptoms of 
the type mentioned in connection with the group of general 
delinquency, as well as those admitted on account of sexual 
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offences, run a smaller risk of being punished for property 
crimes than those admitted to a detention home or the re 
formatory for property crimes. Unfortunately, the smallness 
of the material renders it impossible to decide whether the same 
thing occurs when only those guilty of property crimes, of an 
age identical with that ineluded under the heading genera! 
delinqueney, are compared with the last-mentioned group. The 
group general delinquency did not, as in the case of sexual 
offences, disclose any difference as against the group of property 
crimes combined with vagabondage, ete. Still, the difference 
between these two groups amounted to 1.84 0.82 per cent during 
the first 5-vear-period, i.e. an almost probable difference appears. 
This confirms the contention that an actual prognostic difference 
is noticeable, between those guilty of property crimes and cases 
included in the group of general delinquency, i.e. those who 
have committed property crimes would reveal a less favourable 
prognosis, than would those belonging to either the group of 
sexual offences or that of general delinquency. 


Warnings for vagrancy after discharge. 


Data obtained from the Police Gazette concerning warnings 
for vagabondage have been examined in the same way as the 
information concerning punishments. They comprise, in the total 
material, 102 cases of first warnings. By means of these data 
another aspect of the prognosis of the delinquents than that 
concerning punishments will be elucidated, i.e. conduct in 
general. A warning for vagrancy, as well as a sentence of forced 
labour for vagraney, may be regarded as a sign of immorality 
of a more or less marked degree on the part of the offender. 

Tables 36a and b specify numbers of first warning for 
vagrancy, risk figures for each year during the first 5-year 
period after the discharge, and, further, for the sum total of 
these five years, as well as of the sixth to tenth vear and of 
the eleventh up to the fifteenth year. 

It will be seen from the tables that the total risk of being 
warned for vagraney during the two first 5-vear-periods after 
the discharge, for the whole material exclusive of the reformatory 
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clientele of 1905—25, amounts to 3.7 and 3.5 per cent, respec 
tively. In the third 5-vear-period the total risk falls to about 
half or 1.5 per cent. 

Having regard to the fact that the maximum of warnings 
for vagraney lies at an age of 20—25 years, and, further, that 
in later years the age at which such a step may be taken is 
comparatively high, as against the age of imputability, it is only 
natural that no maximum will be attained. as in the case of 
punishments, in the course of the first 5-year-period. 

In the last-mentioned period the risk figures for the second 
fifth years remain practically unaltered. Only in the first vear 
a deviation is noticeable inasmuch as the risk is, then, especially 
low, i.e. probably lower than in the third and fifth years and 
almost significantly lower than in the third year. The difference 
in the last-mentioned cases amounts to 0.90 + 0.31 per cent. 

In dividing the material into clienteles from the reformatory 
and the detention homes, respectively, no differences in risk 
appear, either in the time period of 1903—25 or in that of 
1926—37, whether the total risk period or parts of it are 
compared, 

As regards the detention home clientele, as well as that of 
the reformatory, a significant higher risk is ascertained in each 
case, for the part of the material, which concerns those entered 
and discharged in the years 1903—-25 (1905-—25) as against 
1926—37, when all cases during the whole risk period, as well 
as in the first 5-year-period, are taken into account. As far 
as the reformatory is concerned the corresponding differences 
are significant also with regard to property crimes only. This 
fact, which emerges notwithstanding dissimilarities in methods 
that might exert an influence in the opposite direction, probably, 
depends on the previous practice of issuing warnings for 
vagrancy at a lower age than in recent years causing arise 
in the frequeney especiatly during the first 5-year-period. No 
differences appear between different types of detention homes 
in 1926—37. 

The frequency of warnings for vagrancy in different types 
of delinquency. A compaiison as regards the risk of warnings 
for vagraney within different types of delinqueney does not 
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TABLE 36 b. 
cent during different years of observation. 
I—VIII: Cp. Table 22a. 


Frequency of first warning for vagrancy in pei 


| Years 
or Years of observation 
| Institution | ‘be 
| 
delin- ) 1-5 1-15 
| | quency 
| Ordinary | 03-13 10.7] 00] 40) 21 21) 1.3) 07] 14 
| detention 144—18 0.0] 00/19 29 | 0010.9 | 04 | 0.0 | 05 
| homes 19-25 | 0.01 1.3] 0.0 | 0.0 | 32 | 0.5] 0.3 | 0.6 
| 03—25 | 0.2 | 0.5 | 1.9] 15 | 2571.3] 07 03] 08 
26—37 | 0.0 | 0.2 | 0.2 | 05 | 0.0 | 0.2 | 05 | 0.0 | 0.8 


| - 
| »Severe 26—37 | 0.0 | 1.4 |] 1.5 


| detention 
|} homes 


0.0 0.0 


| | 

| Detention 26—37 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | | 

| homes for 

abnormal | | | | | | 
| Detention 26-37 100106106) 03100103105 0.0] 03 
| homes O3—37 | OL | | | O.8 | | 0.7 0.6 | | 0.6 
| Reformatory 26-37 | 2.3 | 8.6 | 0.0 | 0.0 | 0.0 | 2.7 | 5.1 | 0.0 | 3.0 

indirect» | 
|Reformatory | 05 13 | 5: | 82 [11.1 | 2.5 | 0.0] 5.8 | 22 | 0.0 3.0 
direct } 14—18 | 2.7 | 4.2 | 0.0 | 3.2 | 00] 2.1 | 0.3] 04 | 1.0 
19—2 | 0.0 | 1.1] 1.2 | 0.0 | 1270.7] 05 | 0.4 05 
05-— 25 2313.9 13.0) 1.6] 05 12.5 | O08 0.3 1.2 
2-371 0.0} 00) 10) 00} 00102) 00) 0.0} 02 
05--37 | 1.6 | 2.6 | 2.3 | 111 O45 1.7 | | O39 10 
| Reformatory | %—37 10.7 | | 1.0] 0.0} 09 
| odir. 06-371 1.7) 32) 21) 10; 04] 18108 | 03] 12 

indirect | | | 
| Total material! 26—37 | 0.1 | 08 | 06/03 100/04 105] 0.0] 04 
038-37 05} 1.2113 108 | 09} 1.0] 0.7 03 | 07 
Total material! | 0.6 | 06 | 06/12) 10108 | 04 | 0.0] 05 
excl. Il 0.0 | 1.0 | 1.6 0.6 | 0.4] 08 | 04 | 04 06 
| reformatory | III 00/14) 00114)00]06) 22) 14] 14 
| direct 0.0 | 25 0.0 08} 11} 09 
| 1905 25 0.0 | 0.0) 1.3) 0.0) 26708 0.7 | 05 | 07 
V1 0.0 | 0.0 | 0.0 | 0.0 12 | 0.01 03 
Vil 00; 02107 
vit oo} 00] 00} 28} 00) 00} 03 

| V] 0.4 106 106} 10] 12] 07) 02 | 06 
0.0 | 1.0 2107103106) 08 | 0.6 | 0.7 
| VIL 0.0 0.9 | 3106 O8 | 7 
| | .5 | 0.0 | 1.6 10.6 | | O.7 
} Total 


[0.0 | 00 | 0.7 | OD 0.0 | 0.6 
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produce any significant differences, for the whole risk period 
or parts of it, whether the whole material (exclusive of the 


reformatory clientele of 1905—25) or its various parts, from the 
point of view of the type of institution, or time periods, be 
considered. 

This implies that the prognostic difference established with 
regard to the risk of being re-detained or punished does not 
occur here. Inmates entered on account of property crimes or 
sexual offences do not disclose any differences, neither do those 
admitted for property crimes as against those headed general 
delinquency, nor those guilty of property crimes combined with 
vagabondage, etc., as compared with the group of sexual 
offences, as in the case of risk of being punished. 

However, the risk of being warned for vagrancy is slight. 
Differences, therefore, are not easily discerned. Nevertheless, 
the material is comprehensive enough to reveal differences, had 
any important ones occurred. 

As pointed out repeatedly, those entered on account of 
sexual offences might, conceivably, to a particularly large extent 
comprise prostitutes and others deriving a living more or less 
exclusively from sexual intercourse. They may be exposed to 
the risk of being warned for vagrancy, if they are without 
regular employment, ete. On the other hand, there is no special 
reason to expect that they will be guilty of crimes to any parti- 
cularly large extent. Consequently, on the one hand, a fairly 
big frequency of warnings for vagrancy might be regarded as 
likely in the case of this type of delinquency and, on the other, 
a comparatively low frequency of punishments. The smallness 
of the material may account for the fact that the group of 
property crimes only does not here disclose a lower frequency 
of warnings for vagrancy than the group of sexual offences 
only. Still, the difference is, evidently, not very palpable. The 
explanation may be that property crimes display an unfavour- 
able prognosis also in connection with warnings for vagrancy. 

However, an examination of the group of general delin- 
quency may bring the solution of this problem within closer 
reach. As regards this particular group, as in the case of that 
of sexual offences, a more favourable prognosis was obtained 
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than for property crimes. No special reason for an unfavourable 


prognosis with regard to warnings for vagrancy presents itself 
here, but, nevertheless, this group reveals the same prognosis 
as the group of property crimes, as well as that of sexual 
offences. The difference that has been established in the first 
place obviously affects the group of property crimes, which 
must, evidently, be looked upon as_ prognostically fairly 
auspicions as far as warnings for vagraney are concerned. 


The position might then be summed up as follows: those 
detained for property crimes disclose a lasting tendency to 
property crimes during the first fifteen years, because of which 
their prognosis seems more serious than that of others, but, as 
regards general behaviour, this group of delinquents does not 
differ from others. 

This implies, as far as the group of sexual offences only 
is concerned, that those belonging to that group do not display 
any special tendency towards sexual offences which might be 
connected with a strong sexual urge, ete. Instead, the result 
suggests rather a general lack of judgement, as in the case of 
other groups of delinquents, with an ensuing inclination to a 
loose life. 

Yet, it should be born in mind that this reading is based 
on the lack of differences as regards prognosis in this respect 
in various types of delinquency. It is always possible that if 
the material had been larger differences would have appeared. 


Sentences to forced labour for vagrancy after the discharge. 


Data regarding those sentenced to forced labour for vagrancy 
have been examined and analysed in the same way as those 
concerning re-detention, punishments, or warnings for vagrancy. 
As a rule, a sentence of foreed labour cannot be expected unless 
preceded by a warning for vagrancy. This entails a low fre- 
quency of first time sentences for vagrancy. The total material 
comprises only 49 such cases. 

Tables 37 a and b give number of first sentences for vagrancy 
and risk figures, respectively, from year to year during the first 
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)-year-period after discharge, as well as for the sum total of 
these five years and, further, of the sixth to the tenth year 
ind of the eleventh up to the fifteenth year after discharge. 

With regard to the total material (exclusive of the re- 
ormatory clientele of 1905—25) it will be noticed from the 
tables that the total risk of being sentenced for vagraney during 
he first five years after discharge amounts to 1.8 per cent, the 
percentages in the following two 5-year-periods being 1.5 and 
1.0, respectively. 

No significant differences appear between different risk 
periods. In the first 5-year-period the numerically lowest values 
are found during the two first years after the discharge which 
is Only natural bearing in mind that sentence is mostly preceded 
by a warning for vagrancy. Else, the figures show the same 
tendency as with regard to warnings for vagrancy, i.e. lower 
figures 1926—37 than 1903—25. 

In dividing the material into reformatory and detention 
home clientele, respectively, no risk differences are observed 
hetween the two groups, whether during the time period of 
1903—25 or that of 1926—37, in any risk period. 

As regards the detention home material, in comparing those 
entered and discharged during the years 1903—25 and 1926- 
37, respectively, a probable higher frequency of sentenced cases 
is noted in the earlier than in the latter period when the total 
period of risk is considered and a corresponding significant 
difference for the first 5-year-period. As far as the reformatory 
is concerned, the differences cannot be established as significant 
or probable but the tendency is similar. The position is, there- 
fore, identical with that found in connection with warnings for 
vagrancy, the explanation being, most likely, the same. 

No differences are noticeable between different types of 
detention homes during the years 1926—37. 

The frequency of sentence for vagrancy in different types 
of delinquency. Differences as regards the risk of being senten- 
ced to foreed labour for vagraney in different types of delin- 
quency can no more be found than in the case of warnings for 
vagrancy. 

The small figures obtained in such a division make this a 
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TABLE 37 b. Frequency of first sentence to forced labour fo 
vagrancy in per cent during different years of observation. 
I—VIII: Cp. Table 22 a. 


Years 
or Years of observation 
Institution type 
ot 
delin- 2 4 | 1-5 
quency 
Ordinary 03-13 | 0.0 | 0.0 | 0.7 | 2.7 | 1471.0 | 0.7 | 0.2 | 0.6 | 
detention 14—18 | 0.0 | 0.0 | 4.6 | 0.0} 1.0] 1.1 | 0.2 | 0.0 | 05 
homes 19—25 | 0.0 | 0.0 | 0.0 | 0.0 | 0.6 | 0.1 | 0.1 Q.1 | 0.1 | 
O3—25 | 0.0 | 0.0 | 1.4 1.0 | 1.0] 0.7 | 0.4 | O.1 | 04 | 
26—37 | 0.0 | 0.0 | 0.0 | 0.2 | 0.0 | 0.1 | 02 0.8 | O.1 | 
Severe 26--37 | 0.5 | 0.0 | 05 | 0.0 | O8 [0.38 | 0.0 | 0.0 1 0.5 
detention 
homes | 
Detention | 4-37] 0.0 | 0.0 | 0.0] 0.0 | 0.0100 | 0.0 | 0.0 
homes for | 
»abnormal. | 
Detention 2-37] 01 | 00/01 | 02] 02701] 08 | O01 
homes 03—37 | 0.1 | 0.0 | 0.6 | 0.5 | 0.5 3/03 |] 02103 
Reformatory | | 0.0 | 1.5 


26—37 | 0.0 | 0.0 | 3.0 | 0.0 | 5.6 1.3 | 25 
indirect 


Reformatory 05-15 1 1.9 | 2.0 | 0.0 | 4.0 | 4.2 12.4 | 0.5 | 0.0 | 1.0 
»direct: 14-18 1.3] 1.4 0.0} 0.0] 0.6 | 0.6 | 0.3 0.5 
11)12/12) 001707) 00] 0.0] 03 
05—25 | | 1.4] 0.5 | 1.5) 1.0) 1.1 | 0.38 | O11 0.5 
1.0100 100) 001 02 | 0.0 | 0.0 
1.5 03) 10) O08 | 0.8 | 0.8 O1 


Reformatory 26—37 | 0.0 | 0.7 | OR | 0.0) 12 705 | 05 | 0.0 | 0.5 
»vdir.» + 05—37 | 0.6112 106110) 1.1 104 O1 | 05 


| 


indirect 

Total 26—37 | O.1 | O.1 | O.2 | O.1 | O38 2102) 
material | 0.2 | 0.3 0.6 | 0.6 | 0.7 | 05 | 0.3 | 

Total I 0.0 | 0.5 | 09 | 0.0 | 0.0 | 0.2 | 0.2 0.2 | 02 
material Il 0.3 | 0.0 | 05 | 0.3 | 1.1 1 0.4 | 0.5 | 0.0 7 0.4 | 
excl. II] 0.0 | 0.0 | 0.0 | 0.0 | 3.1 7 0.6 | 0.0 1.4 7 0.5 | 
reformatory IV 0.0 | 0.0 | 0.0 | 1.3 1 0.0 | 0.38 | O04 | 0.0 7 0.2 | 
direct» V 0.0) 0011.38 11.38 0.0705 | 0.0 0.0 1 0.2 

| 1905-2 VI 0.0 | 0.0 | 0.0 | 0.0 | 0.0 10.0 | 0.0 | 0.0 1 0.0 | 


Vil 0.0 | 1.14 1.1) 0.6 0.6 0.4 | 0.2 | 0.4 | 
| VIII 0.0) 0.0 | 0.0} 0.0) 0.0 70.0 0.0 0.07 0.0 | 


I, 0.0 | 02 | OR | 
0.2 | 0.0 | | 0. 
HV,V,VI 0.0} 0.0] 05 1.0} 0.0703 102) 0.0702 ! 


Total 


| 

| 

| 

| 

| 

| 
| 0.1 | 0.1) 06) 04) 06104 105 02 103 
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matter of course. The figures do not warrant any further ana- 
lysis, over and above that performed in connection with 


warnings for vagrancy. The data do not here contradict the 
conclusions drawn from the results then submitted. 


Frequencies of cases against whom no proceedings have 
taken place. 


Since re-detention, punishment, warning or sentence for 
vagrancy sometimes concerns one and the same individual. 
and a correlation is to be expected between them, a special 
investigation has been performed, in order to aequire an 
approximate estimate of how great a part of the clientele has 
not been subjected, either to re-detention, punishment, warning 
or sentence for vagrancy, i. e. whose behaviour has not 
warranted intervention from the society in any of the ways 
studied here. The methods generally forming the basis of this 
work have to some extent been abandoned in this connection. 

Thus, cases have been selected which have been exposed to 
risk of re-detention, punishment, warning or sentence for 
vagraney for at least 10 years after discharge. Then, the fre- 
quency of cases, who have not been taken care of in any of 
the above-mentioned ways, has been caleulated during different 
periods, i.e. from one to ten years after discharge. In addition, 
the frequency of those not punished, warned or sentenced for 
vagrancy during the corresponding years has been determined 
in a similar way, as the frequency of re-detention varies con- 
siderably within different parts of the clientele. Lastly, also 
the frequency of cases not warned or sentenced for vagrancy 
has been examined. The results of the investigation will be 
seen in Table 38. 

The fact that the figures vary during different time periods 
with regard to the frequeney of re-detention, punishment, warn- 
ing or sentence for vagrancy is principally due to the varying 
frequeney of re-detention. It will be seen in the table that 72.2 
per cent of the detention home clientele in the former time 
period escaped re-detention, punishment, warning and sentence 
for vagraney during the 10 years after discharge, while, with 
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Percentage distribution of cases in from one to ten 


years of observation not re-detained, not punished not warned or 


sentenced for vagrancy, and the same distribution of cases not 


punished, not warned or sentenced for vagrancy, and, finally, cases 


not warned oi 


‘ sentenced for vagrancy, respectively. 


Years of observation 
Institution Year [22222 
SS 
Not re-detained, not punished, not warned or sentenced 
for vagrancy. 
Detention homes |1903—-25 407 88.0] 85.7| 79.6] 77.9| 75.2| 74.4] 74.2] 73.0] 72.2 
» 115 77.4] 73.9] 70.4] 69.6] 67.8) 67.0] 67.0] 66.1] 66.1 
Reformatory 1905 — 25 198 $4.8] 79.8) 76.3) 74.2] 72.2) 71.2] 70.7| 70.2] 69.2 
» 1905 —37 215 85.1] 80.5] 77.2] 74.9] 72.6] 71.6} 71.2) 70.7) 69.8 
Not punished, not warned or sentenced for vagrancy. 
Detention homes [1903—25 403 98.3] 96.8] 91.3] 89.3) 85.6) 84.9] 84.4] 82.9) 82.1| 
> 1926—37 98 99.0} 98.0] 95.9] 92.9] 90.8} 89.8] 89.8] 87.8] 87.8) 
Reformatory 1905 —25 198 91.9} 86.4] 82.3) 80.3} 78.3] 77.3) 76.8] 76.3] 75.3 
» 1905 —37 215 92.6] 87.4] 83.7) 81.4) 79.1) 78.1, 77.7] 77.2] 76.3 
Total material excl. 
reformatory 25 518 98.5] 97.1] 92.5] 90.2] 86.7] 85.9) 85.5] 84.0] 83.4 
Not warned or sentenced for vagrancy. 
Detention homes [1903-25 403 99.8] 99.3] 96.3] 94.8] 91.8] 90.8] 90.3] 89.3] 88.6] 
» |1926—37 98 | 99.0] 99.0 98.0] 96.9] 96.9] 94.9] 93.9] 93.9] 93.9] 
Reformatory 1905— 25 198 96.5] 91.9] 88.9) 88.4] 86.9] 86.4) 84.3) 83.8] 83.8] > 
1905 37 215 96.7} 92.6] 89.8) 89.3) 87.4] 87.0] 85.1] 84.7) 84.7) 81.2 
Total material excl. 
reformatory 1905—25 518 99.6] 99.2} 96.5] 95.4} 92.9] 91.7] 91.1] 90.3] 89.8) 


regard to the clientele of the latter time period, only 65.2 per 
cent went free from such intervention during the 10 years. The 
corresponding frequency of the reformatory clientele was 69.3 
per cent. Re-detentions give a decreasing figure from the very 
first year down to about 80—85 per cent within all parts of the 
material, the decrease, thereafter, continuing at a slower pace. 

In an examination of the number of cases, who may have 


been re-detained but not punished, warned or sentenced for 


© @3 


1) 


te 
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vagrancy during the 10 years, the table discloses a frequency 
of 83.0 per cent when the whole material, with the exception 
of the reformatory clientele of 1905—25, is included. The 
figures vary somewhat with regard to the detention homes and 
the reformatory, as well as for the detention homes in the 
earlier and later part of the time period. Thus, there is a fre- 
quency of 81.9 and 74.8 per cent in the detention home and 
the reformatory clienteles, respectively, in the former period, 
while in the latter period, on the part of the detention homes 
only, the frequency is 86.7 per cent. The corresponding figure 
is 75.8 per cent in the reformatory clientele of 1905—37. On 
the part of the detention homes the differences between the 
two periods should, as already mentioned, be due to the oceur- 
rence Of warnings for vagranecy at an earlier age, during 
corresponding years, in the former than in the latter period. 
The difference between the reformatory clientele and that of 
the detention homes must, in all probability, be contingent to 
differences in the clientele. Reformatory inmates are discharged 
at an older age than detention home inmates and, this not- 
withstanding, reveal a smaller number of cases not punished. 
warned or sentenced for vagraney, respectively. 

With regard to the frequency of cases who may have been 
re-detained or punished but not warned or sentenced for 
vagrancy during the 10 years, the figure 89.4 per cent is found 
concerning the whole material, with the exception of the re- 
formatory clientele of 1905—25. Also here, corresponding 
differences present themselves as against the detention homes 
and also between the earlier and later time period in the 
detention home and the reformatory clienteles, respectively. 
During the period 1903—25 the frequency, on the part of the 
detention homes, is 88.1 per cent and, on the part of the re- 
formatory 1905—25, 83.3 per cent. With regard to the detention 
home clientele of the period 1926—37 the corresponding figure 
is 93.9 per cent and the reformatory clientele as a whole has 
a frequency of 84.2 per cent. These differences favour the 
assumption that they are due to disparity between the earlier 
and later time period in the possibilities of warning or sentencing 
for vagrancy respectively and also support the conclusion of a 
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4 
1) 
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prognostic difference between the detention home and refor 
matory clienteles. 

Corresponding calculations have been performed with regard 
to different types of delinquency. However, the number of cases 
is not big enough to permit the stating of differences between 
the various types. Nevertheless, it is of a certain interest to 
note that during the time period 1926—37, e. g., concerning 
the detention homes, 53.1 and 73.7 per cent, respectively, within 
the groups property crimes only and sexual offences only, were 
not subjected either to re-detention, punishment, warning for 
vagrancy or sentenced to forced labour for vagrancy during 
the 10 years after discharge. The difference is 20.6 + 11.2 per 
cent. Thus, a tendency towards differences can here be ob- 
served of a kind similar to that found earlier in the prognosis 
of these types of delinquency. 


Prognosis with regard to age at admission and length 
of detention. 


The various factors described above have also been examined 
in the light of certain characteristics of the delinquents. Thus, 
the various prognostic elements have been placed in relation 
to differences in age on admission and length of detention 
at the various institutions, respectively. 

Age on admission varies most at the ordinary detention 
homes. For this reason, these detention homes have been 
examined. Since the age of admittance at the reformatory 
only varies between 15—18 years, appreciable prognostic dif- 
ferences, on account of age of admission, can hardly be expected. 
Moreover, the clientele is too small to render possible differences 
discernible. The detention home clientele has been divided into 
three groups with 11 and 15 years, respectively, as limits. An 
examination of the frequency of re-detention (Table 39) dis- 
closes a numerical fall when age of admission rises. This applies 
to the entire clientele in the years 1903—37, as well as to the 
37. However, the differences between the 


time period of 1926 
three groups cannot be established as significant or probable. 
Regarding the frequeney of first punishments (Table 40), 


TABLE 
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Frequency of first re-detention with regard to age 


at original detention and length of detention. 


Years of observation 


Age L 
| i on Year and as 
tenti 
Age at admission 
| Ordinary» 038—2d vi D 129 7 
| detention 11-—-15 | 332 34 | 10.2]1205)] 41 3.4 
| homes 67 | 8 111.9] 232] 10 4.3 
| 
| | 26—-37 10 | 29.4] 84] 15 | 17.9 
1—15 x78 88 | 23.3]1014] 116 | 11.4 
327 D 13.8] 948 DD 5.8 
| 03— 37 <11 71 15 | 20.1] 213] 22! 10.3 
11—1od 710 | 122 | 17.2] 2219] 157 7.1 
394 | 53 | 13.5]1180 Od 5.5 
Length of detention 
03— 25 max. 110 7 6.4] 382 8 2.1 
| Detention not max.] 326 40 | 12.3]}1160]) 50 | 4.3 
homes 
26 37 max. 7 141 | 19.0]1505) 178 | 11.8 
not max.}| 373 74°) 19.8] 901 91 10.1 
max. | 854 | 148 | 17.35]}1887] 186 9.9 
not max.}| 699 | 114 | 16.3]2061] 141 6.8 
Reformatory | 05—25 max.| 39 26] 53 1.9 
direct not max.} 17 13 | 74] 360) 13 3.6 
| 
Reformatory | 26—37 max.]| 25 2] 84] 2 2) 83 
direct not max.]| 155 22 | 14.2] 298 8.4 
indirect = 
| 05-37 max.| 62| 48] 77] 3] 3.9] 
not max. | 330 35 | 10.6] GAS | 38 ».8 | 
on the other hand, probable higher risk occurs during 


the vears 


years 


as 


against those admitted between 


1903—25 as to cases entered before 
11 
possibly owing to the fairly great number of cases 
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of property crimes in younger ages. The difference in the 
observation period of 15 years amounts to 0.8 + 0.32 per cent. 
As regards warnings for vagrancy (Table 41), a numerically 
higher frequency than in the other groups appears, during the 
‘arlier as well as the later time period, at an age of admission 
of 11 
probable. On the other hand, with regard to those sentenced 


15 years, but the differences are not significant nor 


to foreed labour for vagraney (Table 42) a significant higher 
frequency is noticed within the total clientele for those entered 
at an age of 11 
above 15 years (difference 0.3 + 0.10). 

Generally speaking, a certain tendency towards a higher fre- 
quency of failures may be said to occur as regards cases entered 


15 years as against those admitted at an age 


at a lower as against a higher age. Differences occuring with 
regard to warnings and sentences for vagrancy are uncertain 
because of the fact that they are in the younger ages more 
common in the earlier time period than in the latter. 

It has been shown previously that an early age of admit- 
tance would involve a relatively longer detention. As mentioned. 
the reason would, most likely, be that the school education is, 
as a rule, concluded before the discharge. It is, therefore, a 
priori, out of the question that those entered early would parti- 
cipate to a lesser degree in the educational facilities offered at 
the institutions. Instead, it may be supposed that those admitted 
at an early age have been particularly difficult cases. The fact 
that the difference in prognosis concerns, in the first place those 
sentenced to forced labour furnishes an additional argument in 
favour of this interpretation. 

With regard to prognosis and length of detention no dif- 
ferences occur when the detention home clientele is divided into 
the groups with less or more than 2.5 years’ detention, but 
throughout numerically higher figures emerge and, conse- 
quently, a tendency towards a less favourable prognosis in 
cases with longer detention, i.e. the position corresponds to 
that stated above in connection with age of admittance. Since 
long detention is, to a large extent, dependent on early age of 
admission, also another mode of approach to ascertain the 
relationship between prognosis and length of detention has been 
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adopted. Thus, the prognosis has been investigated with regard 
to a clientele with so-called maximum detention, the figures 
then being compared with prognostic results for cases with 
less than maximum detention. 

As far as the reformatory clientele is concerned no difference 
in prognosis is, then, disclosed whether with regard to re- 
detention, punishment, warning or sentence for vagraney. As 
to the detention homes it will be seen that re-detention (Table 
39) occurs to a significant higher extent for those with maxi- 
mum age at discharge than for the rest when the whole clientele 
within the time period 1903—37 is subjected to comparisons. 
No differences appear for different time periods. In the period 
of 1903 
large number of cases with less than maximum detention are 
found. This will when the clientele from the whole time period 
is taken into account imply a decrease with regard to the fre- 
quency of re-detention of persons with less than maximum 
detention. The significant difference, therefore, is only apparent. 
This result conforms with that regarding age of admission and 
re-detention in so far as the re-detention frequency is not too 
strictly contingent to the age of discharge, a fact not without 


25 re-detention frequency is low and a comparatively 


importance in ascertaining the higher re-detention frequency as 
regards property crimes. 

With regard to punishments (Table 40), warnings (Table 41) 
and sentence of forced labour for vagraney (Table 42), respee- 
tively, no significant differences can be obtained in comparisons 
between cases with maximum and less than maximum detention, 
respectively, whether the whole of the detention home clientele 
or its various parts be considered. 

However, as to warnings for vagrancy a tendency similar 
to that concerning re-detention is noticeable, and for the same 
reason, no doubt, an apparent one. 

Still, with regard to punishments the tendency points in 
the opposite direction. Nor has any difference in frequency of 
punishments in different time periods been observed earlier in 
this connection and, consequently, the tendency is real. The 
non-appearance of significant differences may depend upon the 
smallness of the material but is, on the other hand, hardly 
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remarkable as factors outbalancing one another are no doul) 
in operation. 

Those early discharged, at least in connection with punish 
ments, regain their liberty at an age when the general criminality 
risk is pronounced. Those amongst them who have been release 
owing to a favourable opinion as to their prognosis find them 
selves freed in a critical period of development when their powe: 
of resistance may, possibly, be unequal to the test. 

Those discharged late are, in all likelihood, often difficul: 
cases who, notwithstanding the fact that liberty comes late t 
them, will not escape conflicts, even though they may hav: 
been spared during a more critical period in their lives. 

It is, of course, impossible to say whether those discharge: 
arly would have shown a better prognosis, had they been 
allowed to remain at the institutions for the maximum time. 
Still, a certain tendency in the figures points in such a direction. 
When the figures concerning first punishment for the whole 
material previously considered are examined, the figures are 
numerically approximately identical for cases with maximum 
and less than maximum detention during the first 5-year-period. 
while, in the following 5-year-periods, the figures show a 
numerically higher frequency for cases with maximum detention. 
especially during the last 5-year-period. 

As regards groups of different types of delinquency no dil 
ferences have been discernible. Nor has the material sufficed 
for the purpose of ascertaining differences in combinations 0} 
various ages of admission and periods of detention, such as 
might have been of great value. 


Prognosis with regard to birth and place of residence. 


The prognosis with regard to legitimately or illegitimately 
horn discloses no significant or probable differences as to re 
detention, punishments or sentences of forced labour (‘Table 43). 
However, as regards warnings for vagrancy (Table 44) certain 
differences occur. Still, they appear only regarding property 
crimes for the clientele from detention homes and reformatory 
37 and, in addition, for the detention home clientele in 
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the years 1903—25. In the former case the difference is pro- 
bable (0.6 = 0.21 per cent), in the latter significant (0.8 + 0.21 
per cent) with a higher risk in both cases for those legitimately 
horn, when the risk is calculated on the basis of the whole 15- 
vear-period. Furthermore, during the first five years a corre- 
sponding significant difference is found on the part of the de- 
37, (0.6 + 0.19 per cent), deriving from 
the earlier period where the difference amounts to 1.4 + 0.41 


tention homes 1903 


per cent. 

It has been urged previously that those illegitimately born 
would, probably, run a greater risk of detention at an institution 
than legitimate children. For this reason, it might be readily 
assumed that legitimately born delinquents detained at institu- 
, tions would consist of more serious cases, generally speaking. 
It may then also be expected that they will disclose a less 
favourable prognosis in one sense or another. The fact that this 
is most evident as regards the clientele admitted in earlier years 
would, in all likelihood, depend on the higher frequency of 
warnings for vagrancy during that time period than later, which 
would tend to emphasize the differences. Moreover, a greater 
number of detained delinquents are noted in later years. Pos- 
sibly, therefore, mild cases may to a larger extent have been 
admitted also among those legitimately born. The higher fre- 
quency of warnings for vagrancy among those legitimately born 
who have committed property crimes is of a certain interest. 
It indicates that these individuals, who do not reveal a parti- 
cularly bad prognosis as to warnings for vagranecy but, in other 
respects, are prognostically inferior to other types of delin- 
quents, must include a group stamped by a less favourable 
prognosis regarding such conduct as is typical of those warned 
for vagrancy. This would, reasonably, apply to those who have 
had to be detained though they were legitimately born. 

In a division of the clientele according to place of residence 
at the time of admission to an institution, i.e. into those living 
in towns or in rural districts in accordance with the classifi- 
cation used in Chapter IX, no significant differences appear. 
whether with regard to the clientele in its entirety or in its 
various parts. 


294 


SVEN AHNSJO 


TABLE 43. Frequency of first re-detention, first punishment (P.), 
and first sentence to forced labour for vagrancy (F.) among 
legitimately and illegitimately born individuals during different 
years of observation. 


Years of observation 


Years 1 1—15 1—15 
or 
4 — ff, 
lelin ou $1. Sl. 5) om Sis 
2 Ie 2 
~ 2 = 2 = S = = 
7, 7 7, 


Detention homes 03-25 leg. 287 321 11.1] 3714 | 36] 1.0 16! 0 
Total illeg. 94 | 11]11.7] 1177 0.7 3/0 


leg. 766 | 143] 18.7] 3676 | 30) O.8 13087) 4/0 
26 —37 


illeg. 315 | 63] 20.0] 1599 | 21) 1.3 }1425 


leg. 1053 | 175} 16.6 


735 20 | 0. 
| ines | 409 | 74/1811 2776 | 29] 1.0 2649] 


Reformatory 05—25 leg. 165 10} 6.1] 1908 29 72135] 10 | 0. 

direct illeg. 44 4} 9A] 516 1.4] 552] 5) 0: 

Reformatory | Jes: 131 17) 13.0) 614 9! 1.5] 572) 3] 0 

direct » + illeg. 46 | 7/152] 2299! 6] 26] 241] 1/0 
indirect 

05—37 | leg | 296 | 27] 9.1] 2522 | 38] 1.5 P2707] 13] 0 

illeg. 90 11} 12.2) 745 13] 1.7] 793) 6/0 

Total material 24-37 leg. 4290 | 39} 0.9 {38659} 7] 0. 

illeg. 1828 | 27] 1.5]1666) 3/0: 

Total material leg. | 2163 | 33| 1.5 )2136| 5/0: 

1903-—37 illeg. 1014 11] 1.1) 960) 1) 0.1 

lee | | 2176 | 10| 0.542150] 7] 0. 

illeg. 826 0.6] 880} 3] 0: 

, leg. | 61) 1.1 15392] 21] 0.4 

illeg. 1681 | 26} 1.5]1602) 7] 04 

Total leg. 9912 | 104] 1.0 9678) 3310.5 

. illeg. 3521 42) 1.213442) 11] 0. 
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Thus, the appreciably more extensive clientele of delinquents 
from towns shows neither a better nor a worse prognosis than 
that from rural districts, as far as can be judged from the 
material. This suggests that, broadly speaking, quite as serious 
cases have been found from towns as from the country both 
in detention homes and the reformatory. The higher frequency i 
of those detained in towns than in rural districts may seem to 
support the contention that the towns contain delinquents in 
actually greater numbers than the country. Otherwise it might 
be expected that, on the part of the rural districts, only the 
more serious cases were subjected to detention and their pro- 
gvnoses would, consequently, be less favourable. However, 
several sources of error have to be taken into account apart 
from the smallness of the material which might preclude minor 
differences from rendering themselves conspicuous. Thus, it is 
possible that those admitted from towns would continue to live 
in towns and, similarly, those from the country remain in the 
country. The former group would, then, be exposed again to 
the greater temptations of the towns. Should they, nevertheless, 
not disclose any appreciable differences in prognosis as against 
the original rural clientele who would, possibly, to a larger 
extent continue to live in the country, this might be accepted 
as an indication that the town clientele did, originally, consist 
of a greater number of less grave cases. Therefore, the 
prognostic investigation does not, in this particular regard, 
lead to any definite elucidation of the character of the clienteles 
from towns and rural districts, respectively, from the point of 
view of seriousness and in the light of the examined factors. 


The prognosis in relation to the home conditions of the 
delinquents. 


As mentioned in the preceding chapter, the detention home 
clientele was classified with regard to the question whether bad 
home conditions had been given as a contributory cause of 
detention or not. Also these two groups have been compared 
from a prognostic point of view. 

As will be seen from Table 45, the frequency of re-detention 
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in the time period 1926—37 will be found to be almost probably 
higher during the first year of observation among cases with 
had home conditions (difference 7.4 + 3.0 per cent). No dif- 
ference is visible for the whole risk period, neither for the 
clientele in its entirety nor for the time period of 1903—25. 
The absence of a difference during the time period 1903—25 
may be related to the low re-detention frequency and high 
frequency of bad home conditions during these years. The same 
factors have, most likely, been conducive to the non-appearance 
of a difference in the total material. In addition, the occurrence 
of the difference during the first year under risk of re-detention 
seems natural in view of the fact that the want of a good home 
must make itself particularly felt immediately after discharge. 
With regard to punishments (Table 46) no significant or 
probable differences can be noticed but a tendency in the 


opposite direction is observed. Throughout, numerically higher 
figures for the frequency of punishments can be established as 
regards cases with unknown home conditions. Thus, during the 
first five years under risk the difference for the period of 1903 
—25 amounts to 1.2 + 0.54 per cent. 

With regard to warnings for vagrancy (Table 46) a similar 
difference can be rendered probable. For the first five years 
under risk a probably higher risk presents itself in the years 
1903—25 for cases with unknown home conditions, the difference 
being 1.2 + 0.46 per cent. 

No differences can be distinguished with regard to sentences 


for vagrancy. 

No differences are found for different types of delinquency. 

The investigation shows that bad home conditions cause a 
certain higher re-detention frequency during the first year after 
the discharge but that cases entered at an institution partly be- 
cause of these conditions, will run a lesser risk later of being 
warned for vagrancy and, possibly, also of being punished. This 
seems Only natural considering that these cases probably consist 
of individuals open to the influence of surroundings to a larger 
extent than those who, in spite of better home conditions, have 
had to be detained at an institution. Dissimilarities with regard 
to age at discharge cannot, conceivably have affected the results. 
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TABLE 45. Frequency of first re-detention during the first 
year of risk among individuals with bad and unknown 
home conditions, respectively. 


(Detention homes.) 


Home conditions 
Detention | 
homes bad unknown 
Number | Number % of Number | Number % of 
Years exposed | of Ist re-| Ist re- | exposed |of Ist re-| Ist re- | 
to risk |detention|detention| to risk |detention |detention | 
1903 — 1925 153 16 10.5 285 31 10.9 | 
| 
1926 — 1937 264 66 25.0 859 151 17.6 | 
1903 —1937 417 82 19.7 1144 182 15.9 


A prognostic inquiry has also been performed regarding other 
factors which may, indirectly, illuminate home conditions. The 
position with regard to those legitimately or illegitimately born, 
respectively, has already been referred to. Further, as is seen 
from the preceding chapter, the clientele has been classified with 
respect to the first care recieved by the individual, whether 
from parents (married or cohabitating), from the mother only. 
from relatives of different kinds, from foster-parents or at an 
institution. The prognosis has been inquired into with regard 
to these particular groups. No significant or probable differences 
have been ascertained either as regards re-detention, punish- 
ments, warnings or sentences for vagranecy, whether for the 
whole clientele or for any of its parts. 

Those cared for, at first, by their parents have, as previously 
mentioned, been divided with regard to the position of the parents 
at the time of the admission of the delinquent at an institution. 
The prognosis has, then, been examined for the three following 
groups: those with parents still married or cohabitating, with 
parents divorced or separated, and, finally, those with one or 
both parents dead. 

No significant differences have been discernible between 
these three groups either as regards detention, punishments, 
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warnings or sentences for vagrancy. This applies to the whole 
clientele from the detention homes as well as from the re- 
formatory, both within different parts of the clientele and in 
different types of delinquency. 

Still, one aspect elucidated through these surveys is worth 
particular attention. Property offenders have, as earlier stated, 
disclosed as less favourable prognosis with regard to first 
punishments than cases with sexual offences. The fact that this 
vecurs, in the first place, among delinquents of the relevant 
type when one or both of the parents have been recorded as 
deceased is conspicuous. During the first 5-year-period exposed 
to risk the difference between these groups within the two fore- 
mentioned types of delinquency can be rendered probable, the 
difference amounting to 2.3 + 0.86 per cent. Furthermore, the 
risk figures during the first 5-year-period are numerically un- 
commonly small as regards that part of the clientele where one or 
both parents are dead and the delinquents guilty of sexual 
offences. 

This indicates that a category characterized by a particularly 
good prognosis exists among those with sexual offences entered 
at detention homes, viz., those without one or both parents. 
The prerequisites for delinquency chiefly due to environment 
are, probably, to be found just in their case. 

However, no tendency towards a more favourable prognosis 
within the corresponding category of those guilty of property 
crimes can be ascertained, rather the reverse. This might, of 
course, suggest that those who have committed property crimes 
are less sensitive to environment than others. The previously 
established relatively bad prognosis for property crimes, in fact, 
renders this probable. When a comparison is made with delin- 
quents guilty of sexual offences the conclusion becomes obvious, 
pointing definitely to a greater susceptibility to outward environ 
mental factors in the case of sexual offences. 

Finally, home conditions and prognoses have been examined 
by means of a comparison between prognoses for delinquents 
whose parents have disclosed different psychical abnormalities. 
alcoholism or criminality, ete. 
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Prognosis with regard to psychical qualities of parents. 


It was stated in the preceding chapter that the propensities 
of the parents were known only to a very small extent. The 
number of cases forming the basis of this investigation has been 
further reduced, with regard to the prognosis, since all cases 
could not be included. The prognostic inquiry covers but 187 
‘ases of the 241 where the psychical propensities of both parents 
were known (77.6 per cent), 260 (75.4 per cent) of 345 where 
the propensities of the mother only were known, and, further. 
234 cases (79.9 per cent), out of a total of 293 cases, where 
the propensities of the father only were submitted. 

No differences have been ascertainable in the frequency ot 
re-detention, punishments, warnings for vagrancy or sentences 
of forced labour in a classification having regard to whether one 
or both parents have disclosed the same type of qualities, i. e. 
been proved feeble-minded, psychotic, inmates at mental hospi 
tals, revealed psychical peculiarities of an undefined nature. 
been drunkards reported to the Public Temperance Board, sen- 
tenced for crime, prostitutes, or, respectively, shown combina- 
tions of a type belonging to the three first or the three last- 
mentioned groups. 

Nor do any significant differences appear in «a comparison 
between the corresponding frequencies in these groups and those 
obtained in cases where the parents or the mother, respectively. 
have been known while their propensities have been unknown. 

Still, with regard to re-detention during the first year after 
discharge a tendency becomes visible emphasizing an earlier 
observation regarding cases with bad home conditions. As 
regards these a higher re-detention frequency was found than 
for those with unknown home conditions. 

The re-detention frequency during the first year after dis- 
charge for those whose parents have both disclosed psychical 
peculiarities is found to be numerically higher (27.4 per cent) 
than for those whose parents have not had psychical propensities 
recorded (16.3 per cent). The difference amounts to 11.1 + 5.1 
per cent. The explanation is, probably, the same as that sub- 
mitted in connection with bad home conditions. Unfortunately, 


302 SVEN AHNSJO 


the material is not extensive enough to be informative with 
regard to other observed occurrences, as in the case of bad home 
conditions where a more favourable prognosis in certain respects 
could be educed. However, the tendency noticed here points 
in the opposite direction but the results will not be subjected 
to a detailed discussion since significant differences have not 
been established. 


Prognosis with regard to the psycho-pathological diagnoses 


of those with known psycho-pathological diagnosis was low 
just as with regard to parental propensities. Moreover, a great 
number of cases, i. e. 35.8 per cent of the material (197 of the 
original 550), have to be left out of account in connection with 
prognostic investigations. 


fects or psychopathy were comprehensive enough to produce 
results in comparisons. No significant or probable differences 
are obtainable between these groups with regard to re-detention, 
warnings for vagraney or sentences of forced labour. 


asmuch as the individuals classified as psychopaths disclose a 
probable higher risk figure after the discharge than cases headed 
intelligence defects. Numerical differences are found for each 
5-year-period, the difference for the whole period of observation 
being significant.-The difference amounts to 1.19+0.44 per cent. 


the so-called psychopaths in the material. Still, it might, reason- 
ably, be supposed that it is, on an average, higher than for 
cases where intelligence defects have been directly and exclu- 
sively noted. In such circumstances the result would indicate 
that, among individuals detained at institutions within this 
‘“ategory, cases revealing higher intelligence would disclose a 
relatively less favourable prognosis than those detained he- 
cause of intellectual under-development. 


of delinquents. 


It was seen from the preceding chapter that the frequency 


Only the two fore-mentioned groups with intelligence de- 


However, as regards punishment a difference appears in- 


Naturally, little is known regarding the intellectual standard of 


However, no significant conclusions can be drawn sinee 
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cases who from the beginning have displayed a high degree 
of unmanageability or delinquency may possibly have been 
classified as psychopaths, while in other cases an annotation of 


intelligence defect may have sufficed. 
Anyhow, it is of interest to find that cases classified as 
psychopaths exhibit a less favourable prognosis than those not 


thus deseribed. 


CHAPTER XII. 


Prognosis with regard to occupations and 
change of occupations. 


As stated before, more detailed prognostic data have been 
collected for a restricted part of the material, which has been 
subjected to an after-examination, viz., the part comprising 
those admitted the years 1926—37. Apart from annotations in 
diarial journals at the institutions these data are based on direct 
information from the staff of the detention homes and the refor- 
matory, respectively, chiefly from matrons, occasionally supple 
mented with particulars from other authorities. For obvious 
reasons, this has been difficult to put in practice as to the 
earlier part of the material. 

In the first place, the object has been to procure an estimation 
of the distribution of occupations in the clientele, partly at the 
time of discharge, partly afterwards. Further, it is worth 
examining how the clientele has adapted itself to the various 
occupations. The frequency of changes may to some extent 
serve as an indication in this respect. 

The principal groups have been classified in accordance 
with the principles commonly applied in Sweden, agriculture 
and its subsidiary industries (1), industries and handicraft (II), 
commerce and communications (III), public administration and 
free professions (IV), domestic work (V), and, further, a group 
of individuals without trade or profession and those with work 
of an undefined kind (V1). In addition to these distinct groups 
of trades and professions, the following headings have been 
used: wife without own occupation (VII), member of family 
without occupation (VIII) and two more groups, the one em- 
bracing those attending school or courses of training (1X), the 
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other those who have been detained at an institution or hospital 
for a shorter or longer period (X). 

With regard to social grade statistics often distinguish 
three classes which are represented in all groups of occupations, 
the lowest being without comparison the largest. Obviously, if 
nothing but the declared occupation is taken into consideration, 
the social classification must be defective, particularly con- 
cerning a material, which as the present one, to a considerable 
extent, comprises, young people. Nor can, however, those 
included be regarded as having reached a definite position 
in the society during these first years after discharge. 

Table 47 specifies absolute and percentage numbers of cases 
with occupation unknown, together with numbers and distri- 
bution per cent of the others within the ten fore-mentioned 
groups, partly at the time of the discharge from the institution, 
partly in each following year from the day of discharge up 
to 10 years afterwards, covering the whole of that part of the 
material from the years 1926—87 which has previously been 
subjected to prognostic investigation (1303 cases). 

It will be seen from the table that the number of unknown 
is great three years after discharge and later. Consequently, 
the reliability of the figures regarding percentage distribution 
of known eases diminishes in the following years. However, 
the tendencies disclosed by the figures should, nevertheless, be 
characteristic. 

On discharge, when the number of those with unknown 
occupation is small, 50.7 per cent of the clientele belong to the 
group of domestic work (V). In each following year the share 
occupied by this group is reduced, reaching 8—9 per cent in 
the 8th—9th year after discharge, while known conditions still 
prevail in about half of the cases. Relatively extensive groups, 
to begin with, and, then, dwindling, are also agriculture and 
subsidiaries (1) and public administration and free professions 
(IV) which are reduced from 10—11 per cent to 2—3 and 
3—4 per cent, respectively. Naturally, the frequency in the 
two groups with family members without occupation and 
individuals at school or courses contracts, the former one from 
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TABLE 47. Number of cases and distribution per cent of 
different trades and trade groups (I—X) at discharge 
and at different periods after discharge, respectively. 


Detention homes and reformatory 1926—37. 


I = Agriculture, etc. 
If =Industry and handicraft. 
Commerce and communications. 
IV Public administration and free professions. 
Vv Domestic work. 
VI Work of indefinite type and without trade. 
VII Wife without work of her own. 
VIII = Member of family without work of its own. 
IX =School or industrial courses. 
X = Institution or hospital for a shorter or longer period. 
” At dis- Years after discharge 
Trade — — 
charge | 
1 | 2 3 | | 6 | | 8 | 9 | 10 | 
Number of cases | 
I 139 | 108; 81) 17) 9) 8] 5] 4] 1] 
I] 46 82} 83} 72] 57! 52] 35] 21] 14 9 6 | 
III 49 70} 78) 66) 55] 40) 26) 20} 14 
IV 137 | 82) 67) 57] 39) 20) 12; 7! 5] 
646 | 459) 278) 173]; 99] 54] 33) 16) 11} 10) 
VI 3 13) 14) 14 9 9 4 6 re 1] 
VII 3 42} 108) 141] 181] 161} 152] 135] 113] 75] 44) 
VIII 193] 81] 62) 46] 26] 13] 11] 6] 4) 
IX 40 22 a 3 1 1 1 | 
X 22 125) 65) 39] 23] 20 6 4 I 2 1 | 
I—X 1278 | 1084) 857) 669) 527] 419] 323] 248] 184| 122] 72 
| 
Unknown 
cases 25 | 114) 220) 282] 301} 294] 276] 238] 177) 134) 98 
Total 1303 | 1198] 1077] 951] 828] 713] 599| 486] 361) 256] 170 


Distribution per cent of different trades 


I 10.9] 10.0] 9.5} 6.6] 4.6) 2.8! 32 1.4 
II 3.6] 7.6) 9.7) 10.8] 10.8} 12.4] 10.8) 8.5) 7.6) 7.4] 8.3) 
Ill 3.8] 6.5) 10.5] 11.7/ 12.5) 13.1] 12.4) 10.5] 10.9) 11.5) 11.1] 
IV 10.7] 7.6] 7.8) 8.5) 7.4) 4.81 3.7] 3.21 3.8] 4.1! 1.4] 
50.7 | 42.2) 32.4) 25.7] 18.8] 17.0] 16.7] 13.3) 8.8} 9.0} 13.9) 
VI O02) 1.2) 1.6) 24) 1.7) 24) 12) 24) 1.6) 1.4) 
VII 0.2] 3.9) 12.6) 21.1) 34.3] 38.4] 47.1) 54.5) 61.4] 61.5) 61.1) 
VIII 1.1] 7.5) 7.2) 6.9) 4.9) 3.411 3.4] 24) 2.9) 0.0) 
IX 3.1 2.0 1.1 0.8 0.6 0.2 0.0 0.4 OD 0.0, O 0 
xX 1.7] 11.5] 7.6) 5.8) 44) 48) 1.9) 16) 0.5) 1.6) 14) 
Total 100.0 100.0) 100.0) 100.0] 100.0] 100.0) 100.0 100.0/100.0 100.0) 
% unknown | 
cases 0.5) 20.4] 29.7] 36.4) 41.2] 46.1] 49.0 419.0) 52.3) 57.7] 


| 
| 
| 
| 
| 
| 
| 
| 
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15 down to approximately 2 per cent, the latter one from 3 
to 0 per cent. 

The marked reduction in the group of domestic work is 
balanced, chiefly, by the rising frequency of wives without own 
occupation who, as early as in the 7th year after the discharge 
comprise almost half of all known cases, thereafter increasing 
to more than 60 per cent. For the sake of comparison it may 
be mentioned that, during the period of 1921—30, only 28.4 
per cent of Swedish women aged 20—28 years were married, 


while the corresponding figure in the period of 1931—37 was 
30.7 per cent. In order to obtain an equivalent frequency all 
unknown should, necessarily, have to be reckoned as unmarried. 
Since data regarding the marriage frequency in the correspond- 
ing social grade are lacking, it is, however, difficult to make 
a definite statement regarding the height of the marriage fre- 
quency. 

Also the groups industries and handicraft, on the one hand, 
and commerce and communications, on the other, disclose an 
increase in frequency during the later years of observation, from 
3—4 up to 12 per cent and from 3—4 up to 10—13 per cent, 
respectively. 

The two groups comprising cases without an occupation and 
cases detained at an institution keep approximately the same 
level from year to year, if allowance is made for an increase in 


the latter group during the first years after discharge which 
depends on those re-admitted or entered at institutions. Both 
groups comprise a few percentages of the clientele. 

The same tendency applies to different types of institutions, 
the reformatory as well as the various types of detention homes, 
and, also, to the groups property crimes, sexual offences and 
others. 

Within the principal groups of occupations there are only 
exceptional cases belonging to any other social grade than the 
lowest one. Considering, on the one hand, the comprehensiveness 
of this social grade and, on the other, also the age of those 
concerned during, for instance, the 10th year of observation 
(on an average about 28 years), this would be more or less 
expected. 
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As far as agriculture and its subsidiaries are concerned this 
implies that the clientele is to be found among those employed 
in agriculture or other similar industries. With regard to 
industries and handicraft the majority appears among wor 
kers in the textile and clothing industries and, next, in the 
industries for food and spirits, tobacco, ete. As to commerce 
and communications the great number occurs within the retail 
and commission trade and, especially during later years of 
observation, in the hotel and restaurant business where such 
occupations as shop-assistants, waitresses, kitchen servants, 
chamber-maids and similar female occupations are most com- 
mon. The group publie administration and free professions is 
practically exclusively represented by workers caring for the 
sick, the poor and for children. Kitchen servants, maids, bake- 
resses, Washerwomen, etc., at institutions of these types con- 
stitute a good third of the number, the rest consisting of others 
employed for the sick and for children. Most of those employed 
for the sick work at institutions, the majority of those employed 
for children being in private service. The last-mentioned cate- 
gory amounts to 15 cases in all at the time of discharge, i. e. 
1.2 per cent of the total. At institutions of this kind the clientele 
was represented in 3 cases, i. e. 0.23 per cent. 

In order to estimate the extent to which the inmates adapt 
themselves to the conditions of life in the society, an investi- 
gation has been performed regarding the frequency of changes 
of occupations from year to year after the discharge. 

Thus, Table 48 shows absolute figures and percentage distri- 
bution of the number of situations in different years after dis- 
charge. The figures are reliable only with regard to the three 
first years when facts are available to an adequate extent. From 
the fourth to the ninth year the actual state is unknown in 
25—50 per cent of the cases, this percentage being still higher 
after the tenth year. 

It emerges that two or more employments occur in 67.6 per 
cent of the clientele during the first year and in 61.2 per cent 
during the second year. The frequency then falls, comprising 
in the third year 47.3 per cent and in, for instance, the sixth 
year not more than 20 per cent of the number of those known. 


TABLE 48. 


employments different years after discharge. 


Detention homes and reformatory 1926—: 
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Number of cases and distribution per cent of 


Since controls are lacking, the figures are difficult to inter- 
pret but, evidently, changes of situation are common during the 
first years after the discharge, becoming less usual later. This 
would only be quite natural. Still, the possibility must be ex- 
cluded that those who have changed their place of residence 
or occupation, to a larger extent, belong to those unknown in 
later years. 


Number Years after discharge 
of 
employ- 
Number es 
1 3S87| 387 389 346 165 68 37 
2 431} 374 165 96 49 2D 4 2 
3 270) 151 49 30 7 4 2 1 
4 72 65 7 8 2 
D 29 17 2 4 
6 5 4 ] 
7 2 
8 1 
14 
1—14 1196} 999 611] 484 273} 194 
Unknown 
cases 4 82 217} 230 210] 168 
Total 1200) 1081 $28 | 714 483 | 362 
Dis ion per cent of employments 
1 32.4| 38.8 63.7| 71.5 79.5] 84.0] 91.7 
2 36.0) 37.4 26.7) 19.8 17.9) 12.9 
3 22.4) 15.1 SO} 6.2 2.6} 2.1 
4 6.0) 6.5 1.0 
2.4) 1.7 0.3) 0.8 
6 0.4) O4 
7 0.2 
0.1 
14 
Total 100.0 100.0}100.0 100.0/100.0 100.0)100.0 
Unknown 
cases 0.5) 7.6 26.2) 32.2 43.5) 46.4 
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Summary. 


In connection with a review of the literature various sources 
of error in investigations regarding criminality and _ delin- 
quency are discussed. Because of the difficulty in determining 
the exact character of delinquency in individual cases the data 
of a statistical as well as of a more general nature do not 
easily lend themselves to definite conclusions on fundamental 
questions. Inquiries concerning delinquent girls are compara- 
tively few and, furthermore, those at disposal are mostly founded 
on very restricted material. Especially as to the prognosis of 
delinquent girls reliable information is lacking. 

The present investigation has been performed on the basis 
of a material of 2448 female inmates from all detention homes 
and the State Reformatory in Sweden in the years 1903—1937. 
The rules governing their activities have from time to time been 
changed and the possibilities of detention have augmented. 
Owing to the foundation of new institutions up towards the 
present time the number detained has also increased. Conse- 
quently, the material has been divided into an earlier period 
(1903—25), embracing delinquents under 15 years as well as 
individuals sentenced for crime aged 15—18, and in a later 
period (1926—37) these individuals under 18 years, and 
also delinquents not sentenced of 15—18 years of age. The 
prognosis has been ascertainable particularly with regard to 


individuals of the older group, since a longer period of, obser- 
vation has in their case offered itself. As to the last period 
prognostic statements cannot be made to the same extent. Some 
individuals were, actually, still detained at an institution at the 
time when the collection of the material was concluded. But, 
on the other hand, this latter period has afforded more favour- 
able opportunities of obtaining information concerning the 
individual cases. 
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1) In order to provide a background the frequency of delin- 
quency has been examined. About 0.2 per cent of all living 
born girls are found among inmates at special institutions owing 
to delinquency. The figure is 0.1 per cent for rural districts 
and 0.4 per cent for towns. These are minimum figures in so 
far as it must be born in mind that all those liable to detention 
have not actually been detained. 

When the distribution of the delinquents with regard to place 
of birth in distriets of different character is analysed, their 
frequency is seen to be lowest in sparsely populated areas, 
rising with density of population. (However, the figures con- 
cerning densely populated agricultural regions seem to be com- 
paratively low. The material is, however, not sufficient to 
permit definite conclusions). As to place of residence at the 
time of detention the deviation towards towns and densely 
populated districts becomes more marked than regarding place 
of birth. Established differences might, in any case partly, 
depend on differences of an administrative sort. Other factors 
are, however, certain to play an additional part. 

2) An examination of the causes of detention and age of 
admission is of essential import. For this purpose the material 
has been divided into eight groups, viz., in the first place, four 
single ones including sexual offences, property crimes, vaga- 
bondage, ete., and general delinquency, respectively. To these 
are added four groups where more than one cause has been 
recorded for detention, viz., property crimes combined with 
sexual offences, property crimes combined with vagabondage, 
vagabondage combined with sexual offences and, further, com- 
binations of more than two causes. In the following these 
groups are termed delinquency types. Within the part of the 
material which can be accepted as representative, sexual of- 
fences reach a higher frequency than any other group (30.9 
per cent). Next follow property crimes with 26.8 per cent. 
General delinquency comprises 15.6 per cent. Other groups 
exhibit relatively low frequencies (3.3 per cent within the group 
of combinations of all kinds and 6.1 per cent in the group 
property crimes combined with sexual offences, while the re- 
mainder show frequencies in between these). 
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Age at admission varies between 6 and 18 years, mean age 
amounting to 15.0 + 0.1 years. The frequency of the different 
types of delinquency has been examined with a view to age. 
It is evident that sexual offences, for instance, should be more 
common about the years of puberty, while, on the other hand. 
tendencies to property crimes may appear far earlier. In the 
present investigation property crimes only or in combination 
with vagabondage, ete., and general delinquency occur, also, 
to a much greater extent in the youngest age group (6—11 
years) than in the oldest age group (15 years and above). 
where sexual offences only and sexual offences combined with 
vagabondage attain relatively higher frequencies. The group 
property crimes combined with vagabondage, ete., discloses the 
lowest mean age on admission (13.7 + 0.2 years), while sexual 
offences combined with vagabondage, ete., present the highest 
(16.5 + 0.1 years). 

3) The frequency of illegitimate births is higher among 
delinquents than in the population generally. As regards delin- 
quents from rural districts the figure on the part of the 
detention homes for the earlier period is 31.3 per cent, while 
the population figure for the same period is 10.1 per cent. The 
corresponding figure for delinquents in towns during the earlier 
period is 23.5 per cent as against 20.1 per cent for the popu- 
lation. For the later period the figures were 26.5 per cent for 
delinquents from rural districts as against 12.5 per cent for 
the population and as regards the towns during the later 
time period 33.6 and 22.0 per cent, respectively. The pre- 
valence of illegitimate births among delinquents may depend 
partly on the fact that their parents are such as to transmit to 
the offspring, to a comparatively large extent, psychical quali- 
ties involving a disposition to delinquency (subnormal intel- 
ligence, psychopathy, ete.). However, the explanation may also 
be that illegitimate children are afforded a less good education. 
The mother has more limited opportunities of supervising her 
child, since she must earn her living. Should her child show 
bad behaviour she is less able to furnish guarantees of a more 
‘areful supervision at home or to prevent the detention of her 
child. Figures obtained indicate that when the frequency of 
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those illegitimately born is low a fairly large part of the illegiti- 
mate children are being detained, while, conversely, fewer are 
being taken care of when the frequency is high. The expla- 
nation is, in all likelihood, that where illegitimacy is high it 
is to some extent only apparent. The parents live together as 
husband and wife without legalizing their cohabitation and the 
child actually lived in a home of a fairly normal character. 

4) The home is more frequently reported as bad in the older 
period than up towards the present time. The frequeney of 
bad home conditions during the years 1903—25 amounted, on 
the part of the detention homes to 34.3 per cent as against 
24.0 per cent on the part of »ordinary» detention homes 1926 
—37 (difference 10.3 + 2.6 per cent). The difference may, 
conceivably, be ascribed to the fact that only grave cases of 
delinquency could, because of scanty accomodation, be detained 
and to the probability that the home conditions were in these 
‘ases comparatively often bad. As regards the home conditions 
of delinquents it has, further, been ascertained that only 75 
per cent of the delinquents were, at the time of their birth, 
looked after by both parents. At the time of admission the 
home had been broken through divorcee, or the death of one 
or both parents, in 45 per cent of the fore-mentioned 75 per 
cent. As to the psychical qualities of the parents, as well as of 
the inmates, data not sufficiently comprehensive for an adequate 
analysis are forthcoming. Both with regard to illegitimaey and 
home conditions the figures obtained suggest that a good home 
may be a preventive factor against delinquency. On the other 
hand, it is obvious that unfavourable home conditions may 
depend, ultimately, on parental qualities of a herditary nature. 
Therefore, the results cannot be straightway accepted as con 
elusive evidence of the importance of environmental factors. 

5) As a matter of course a protracted detention time is 
to be expected at an early age of admission, while detention 
beginning at a later age necessarily becomes shorter, since the 
inmate, according to the stipulations, must be discharged at 
a certain age. Figures obtained confirm this. However, an 
exception is formed by the particular type of institution where 
those »physically diseased and mentally abnormal» are detained. 
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There the detention time is long notwithstanding comparatively 
high age of admission. The question to what extent delinquents 
are discharged earlier than stipulations prescribe has been 
especially inquired into. Such early discharge is seen to be 
more common during the older time period than up towards 
the present time. Further, it has been established that early 
discharge is most frequent in the group sexual offences only 
(79.7 per cent). The corresponding lowest frequency occurs 
in the group of property crimes combined with vagabondage 
(48.9 per cent) and in those of combinations of all kinds 
(50.0 per cent), general delinquency (55.7 per cent) and property 
crimes only (68.8 per cent). 

6) The material which could be used for the prognostic 
investigation comprises 1955 individuals with a time of observa- 
tion varying from 1 to 15 years. Beyond 15 years the groups 
hecome too small to serve this purpose. The inquiry has, inter 
alia, had the following points in view: To what extent has it 
been found necessary to re-detain those discharged, to warn or 
sentence them for vagrancy or punish them for crimes? Evidently. 
re-detention at an institution will only be proposed during a 
short time after the discharge. The frequency of re-detention 
was, on the part of the detention homes, lower during the 
period 1903—25 than 1926—37. It amounted during the first 
year after discharge for the older period to 10.7 per cent and 
for the later period to 19.3 per cent. As regards the reformatory 
the corresponding figures were 6.5 and 14.5 per cent. Finally, 
the frequency of re-detention is higher with regard to the group 
property crimes than that of sexual offences. During the period 
1926—37 the figures are 22.5 and 16.0 per cent, respectively. 

With regard to warnings for vagraney the risk remains 
fairly constant. It is, thus, not particularly high immediately 
after discharge. In the first five years 3.5 per cent are warned 
and the figure remains identical for the next 5-year-period of 
observation. After these 10 years the frequency falls. If the 
material is divided into the earlier and the later time period, 


the frequency is found to be somewhat higher in the earlier 
period owing to the fact that the minimum age regarding liability 
to warning has been raised in more recent years. With regard 
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to first sentence to forced labour for vagraney the conditions 
are analogous. The risk remains constant during the first 5 
years after the discharge (1.8 per cent of those exposed to 
risk) and, similarly, during the 5 following years (the corres- 
ponding figure being 1.5 per cent). Any differences regarding 
different types of delinquency have not been ascertainable 
concerning warning and sentence for vagrancy, respectively, 
which, of course, does not preclude the possibility of obtaining 
differences of a moderate size on the basis of a larger material 
than that at disposal. 

The risk of punishment for crime after discharge is seen 
to be higher during the first 5 years after the discharge (7 per 
cent of those exposed to risk). The risk falls in the following 
5-year-periods, being in the second 5-year-period 3.0 per cent 
and in the third 5-year-period 1.5 per cent of the number of 
those exposed to risk. In the first 5-year-period the risk of 
punishment, on the part of those discharged from detention 
homes, is highest in the third year after the discharge (2.4 
per cent of those under risk), while it is highest as far as 
those discharged from the reformatory are concerned in the 
first year after the discharge (4.7 per cent of those under risk). 
The difference may, possibly, be explained from the fact that 
the detention home clientele is to a larger extent subjected 
to re-detention. It is of particular interest to note that cases 
in the group property crimes as well as cases of property 
crimes combined with vagabondage, etc., are punished more 
often than are cases in the group of sexual offences only. Also 
cases in the group of general delinquency reveal a lower fre- 
quency of punishments than those in the group of property 
crimes only. 

7) Further, the extent to which those discharged have escaped 
heing subjected to re-detention, warning or indictment has been 
examined. The frequency of those in such a position, who have 
heen under observation for the whole of a ten year-period, has 
heen calculated year by year up to 10 years. During the period 
1926—37, 65.2 per cent of those discharge from detention homes 
have not been subjected to any measures of the fore-mentioned 
kind during the first 10 years. As to the reformatory clientele 
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1905 
number of those exempt from warning, sentence to forced labour 
for vagrancy and punishment is within the whole representativ: 
part of the clientele 83.0 per cent, while the corresponding figure 
for those exempt from warning and sentence for vagrancy in 
the same clientele amounts to 89.4 per cent. On the part of thi 
reformatory only, the corresponding figures are 75.8 and 84.2 
per cent as against 81.9 and 88.1 per cent, respectively, regard 
ing the detention homes only. The material is not extensive 
enough to admit an assessment of significant differences, regard 
ing the frequency of those exempt from intervention of the fore 
mentioned kind, as between different types of delinquency. Yet. 
the figures disclose a numerical deviation suggesting a better 
prognosis for the group of sexual offences. 

As regards the prognosis from the point of view of age at 


37 the corresponding figure was 69.3 per cent. The 


admission, a tendency towards less satisfactory prognosis has 
been put in evidence in cases of early detention. 

Illegitimate delinquents in the group of property crimes 
exhibit a more favourable prognosis with regard to warnings 
for vagrancy than legitimate children in the same group. 
Otherwise no significant differences have been established. 
However, the figures indicate that legitimate children detained 
for property crimes have a somewhat less satisfactory prognosis 
than illegitimate children of the same group. 

In various respects no prognostic differences have been 
ascertainable, as, for instance, between cases from country and 
towns, in grouping with a view to a comparison according to the 
psychical qualities of the parents, according to different forms of 
broken homes or in connection with different length of detention. 
ete., which, however, does not exclude the possibility of differen- 
ces, as the actual number of cases has been limited. Cases with 
bad home conditions display a comparatively high frequency 
of re-detention but, on the other hand, a lower frequency of 
warnings for vagrancy and a tendency towards lower frequency 
of punishments. This would indicate that re-detention is not 
so much contingent to the character of the individual as to 
home conditions. 

Persons classified as psychopaths exhibit a less favourable 
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prognosis as to punishments than those regarding whom intellec- 
tual inferiority only has been diagnostically recorded. 
8) As regards a limited part of the clientele data concerning 


the oeeupations of the ex-inmates have been available. The 
majority has, to begin with, been engaged in domestic work 
(50.7 per cent of all known cases). A not inconsiderable number 
have been occupied in agriculture and allied industries (10.9 
per cent). Gradually after the discharge deviations occur. The 
frequency of the designation »wife without occupation of her 
own» increases up towards, or even exceeds, the percentage 
of the general population in the same age groups. Thus, the 
marriage frequency is anyway not less than normal (probably 
higher). For the rest, the frequency rises of those oceupied in 
industry, handicrafts, commerce and communications. 
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Vorwort. 


Die vorliegende Arbeit ist durch eine direkte Beobachtung am 
Krankenbett angeregt worden: Ein zuckerkrankes Madchen, bei 
dem auch ein Priskorbut vorlag, wies gleichzeitig mit der Behand- 
lung desselben mit an C-Vitamin reichen Naturprodukten eine 
auffallige Besserung des Diabetes auf. Diese eindrucksvolle Be- 
obachtung gab Verf. den Impuls eine Untersuchung iiber die 
eventuelle Bedeutung des C-Vitamins fiir den Kohlehydratstoff- 
wechsel, besonders im Hinblick auf die Diabetesbehandlung, an- 
zustellen. — In den klinischen Untersuchungen dieser Arbeit wird 
die Bedeutung des C-Vitamins fiir die Blutzuckerregulation klar- 
gelegt und in den tierexperimentellen Untersuchungen versucht 
Verf. den Mechanismus zu erforschen, der hierbei fiir die Wir- 
kungsweise des C-Vitamins bestimmend ist. Verf. geht auch auf 
die Bedeutung des C-Vitamins fiir die Aufrechterhaltung eines 
normalen Grundumsatzes bzw. der Thyreoideafunktion ein, dies 
um so mehr, als die gewonnenen Ergebnisse erneut aufgezeigt ha- 
ben, wie wichtig es ist, als unterstiitzende Therapie bei verschie- 
denen Erkrankungen, unter diesen nicht zu letzt bei Diabetes, dem 
Organismus geniigende Mengen an C-Vitamin reicher Naturpro- 
dukte zuzufiihren. 

Die klinischen Untersuchungen nahm ich wahrend meiner 
Dienstzeit als Amanuens bzw. Unterarzt auf der Kinderklinik 
des K6nigl. Karolinischen Institutes im »Norrtulls Sjukhus» vor; 
das Material wurde wahrend meiner Unterarztzeit im Sachs’schen 
Kinderkrankenhaus weiter bearbeitet. Mein Chef in diesen beiden 
Krankenhausern, Herr Dozent Med. Dr. Curt Gyllenswird hat, so 
weit es in seinem Vermégen stand, die Arbeit in den beiden ge- 
nannten Krankenhiausern auf eine solche Weise organisiert, dass 
ich fiir die wissenschaftliche Arbeit Zeit zur Verfiigung hatte. 
Ausserdem hat er in grossem Umfang Freiplitze fiir Diabetespa- 
tienten verschafft. Hierfiir und fiir sein standiges, anregendes 
Interesse fiir meine Arbeit bin ich ihm grossen Dank schuldig. 

Seinem Nachfolger als Chef des »Norrtulls Sjukhus», Herrn 
Dozent Med. Dr. C. W. Herlitz, danke ich fiir seine grosse Bereit- 
willigkeit mir zu erméglichen die Untersuchungen bei dem Dia- 
betesmaterial des Krankenhauses zu Ende zu fiihren. 

Die tierexperimentellen Untersuchungen wurden auf der biologi- 
schen Abteilung des Staatlichen Pharmazeutischen Institutes aus- 
gefiihrt. Bei dem Chef der Abteilung, Herrn Med. Dr. Hakan Ry- 
din stehe ich fiir die ausserordentlich liebenswiirdige Weise, in 
der er mich aufgenommen und mir Arbeitsméglichkeiten in dem 
Institut gegeben hat, in grosser Dankbarkeitsschuld. 


Das Material wurde im Staatlichen Institut fiir Rassenbiologie 
in Uppsala statistisch bearbeitet. Dem Chef des Institutes, Profes- 
sor Med. Dr. Gunnar Dahlberg bin ich fiir seine liebenswiirdige 
Hilfe bei den statistischen Berechnungen zu grossem Dank ver- 
pflichtet. Ebenso danke ich auch dem Assistenten dieses Institutes, 
Herrn Elvir Lander hierfiir. 

Herr Professor Med. Dr. Folke Henschen hatte die Freundlich- 
keit eine Reihe von Thyreoideaschnitten zu beurteilen, wofiir ich 
ihm bestens danken moéchte. 

Herr Med. Lic. Gunnar Norlin hat mir freundlicherweise Rat- 
schlage beziiglich der Methodik der Glykogenanalysen gegeben. 

Samtliche Ascorbinséureanalysen im Serum wurden in Zusam- 
menarbeit mit der Laboratoriumsschwester Vera Vigant ausge- 
fiihrt; die Krankenschwester Aina Heed hat mit grossem Interesse 
und grosser Zuverlissigkeit die Diabetespatienten iiberwacht und 
ihre Ernahrung wahrend der Versuchstage geordnet. 

Wahrend der Zeit Oktober—Dezember 1938 war mir Frl. Anna- 
Lisa Hagg bei der Titration der sich damals anhiufenden Blut- 
zuckerproben eine gute Hilfe; als mein Assistent bei den Tierver- 
suchen hat Frl. Marianne Oberg standig einen guten Arbeitswil- 
len und ein grosses Entgegenkommen bei der oft grosse Geduld 
erfordernden Arbeit gezeigt. 

Ich méchte auch denjenigen Versuchspersonen bestens danken, 
die sich kostenlos zur Verfiigung gestellt haben und auch den 
Freunden, die wihrend einer kritischen Periode zu Gunsten mei- 
ner Meerschweinchenversuche auf ihre Butterranson verzichtet 
haben. 

Beim Abschluss dieser Arbeit méchte ich auch in Dankbarkeit 
an Herrn Professor emeritus Gustaf Géthlin, ehemaliger Chef des 
Physiologischen Institutes der Universitat Uppsala, denken. Wah- 
rend meiner Assistentenzeit bei ihm erweckte er mein Interesse 
fiir wissenschaftliche Arbeit tiberhaupt und machte mich mit den 
biologischen Arbeitsmethoden, besonders denen die C-Vitaminstu- 
dien betreffen, gut bekannt. 

Zur Ausfiihrung dieser Arbeit erhielt ich Gkonomische Beitrage 
von »Nordisk Insulinfond», »Svenska Sallskapet fOr Medicinsk 
Forskning», »Stiftelsen Thérése och Johan Anderssons Minne» so- 
wie dem Tierfond des Karolinischen Institutes. Fiir die mir ge- 
wihrte bedeutsame wirtschaftliche Unterstiitzung spreche ich 
meinen ergebensten Dank aus. 
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Teil A. Klinisch-experimentelle Untersuchungen. 


Einleitung. 


Im Jahre 1937 hatte ich Gelegenheit zusammen mit SGDERLING 
ein 10jahriges Midchen zu beobachten, das gleichzeitig an Dia- 
betes und Skorbut litt (s. Sv. Lakartidningen Nr. 46, 1937). Der 
Diabetes des Madchens, der vor 21/2 Jahren festgestellt worden 
war, wurde mit freier Kost und Insulin behandelt, nach den 
Prinzipien, die zuerst von STOLTE angegeben wurden und hier in 
Schweden fiir den kindlichen Diabetes besonders von SGDERLING 
und LICHTENSTEIN und fiir den Erwachsenendiabetes von MOL- 
LERSTROM empfohlen werden. Im letzten Jahre hatte das Kind eine 
mangelhafte Kohlehydrattoleranz aufgewiesen und sich in gewis- 
sem Grade insulinresistent gezeigt. Bei wiederholtem Kranken- 
hausaufenthalt wurde ihr Zustand freilich besser, doch war man 
hiermit nicht zufrieden und in den Krankengeschichten wurde der 
Gedanke an eine pluriglandulaire Insuffizienz ausgesprochen (es 
wurde auch eine gebundene Diit versucht). 

Als das Madchen nun am 17. 8. 1937 in das Krankenhaus auf- 
genommen wurde, zeigte sich eine ausgepriigte Verschlechterung 
mit starker Abmagerung, Miidigkeit, Ubelsein am Morgen, 
mangelhaftem Appetit fiir Kohlehydrate und der Urin enthielt 
Ketokérper. Die Rachenschleimhaut war gerétet, das Zahnfleisch 
stark geschwollen, gerétet und blutete leicht. Gleichzeitig wies 
das Madchen aber keine erhé6hte Temperatur auf und hatte eine 
normale Blutsenkungsreaktion (6 mm/1 Stunde). Es lag nahe an 
einen Skorbut zu denken. Mit der GOTHLIN-Probe konnte auch 
eine ausgepragte Kapillarverletzbarkeit nachgewiesen werden; 
mit der Methode von LUND und LIECK in der Modifikation von 
HERLITZ konnte bei niichternem Magen auch keine Ascorbin- 
saure im Blutserum nachgewiesen werden. Nach Belastung mit 
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10 mg Ascorbinsiure pro kg Kérpergewicht stieg der Wert im 
Serum nur auf 0,24 mg®/o an. 

Ein Blick in die Krankengeschichten zeigte, dass das Madchen 
das letzte */s Jahr Symptome aufwies, von denen man annehmen 
konnte, dass sie von einer C-Hypovitaminose herriihren. Eine 
Annamnese iiber die Ernihrung ergab, dass die Patientin auch 
wihrend des Sommers eine beziiglich C-Vitamin unzufriedenstel- 
lende Kost erhalten hatte. Der Sommer wurde in einer armen 
und kargen Gegend des Landes verbracht. Die in der Kost ent- 
haltenen Kartoffel gehérten der Ernte des vorigen Jahres an, 
Milch wurde nur in kleinen Mengen getrunken, Frucht und 
Gemiise wurden gar nicht verzehrt. Die einzige Beerensorte, die 
in die Kost einging, war Preisselbeeren, die wie bekannt keine im 
Meerschweinchenversuch nachweisbaren C-Vitaminmengen 
enthalten (HAMNE [2], WIDMARK, NAESLUND). 

Wir stellten uns da die Frage, ob die Verschlechterung des 
Diabetes auf dem C-Vitamin-Mangel der Nahrung beruhen kann 
und nahmen deswegen keine andere Verainderung der Behand- 
lung vor, als dass wir reichlich C-Vitamin in Form von Zitronen- 
saft und Apfelsinen zufiihrten. Die Wirkung war verbliiffend. 
Hand in Hand mit dem Verschwinden der Skorbutsymptome, 
d.h. einer Besserung des Zahnfleisches, einem Verschwinden der 
erhéhten Kapillarverletzbarkeit und einem Ansteigen der Serum- 
ascorbinsiure auf einen Niichternwert von 1,04 mg®/o, trat eine 
aufallende Besserung des Allgemeinzustandes und des Diabetes 
ein, mit einer tiberraschend schnellen Gewichtszunahme von 5 
kg in 10 Tagen, einem Zuriickkehren des Appetits fiir Kohle- 
hydrate, aber gleichzeitig bedeutender Verminderung des Insu- 
linbedarfes (die Anzahl der Injektionen konnte von friiher 3 pro 
Tag auf 2 begrenzt und die gesamte Insulinmenge gleichzeitig 
auf die Halfte herabgesetzt werden). 

Es bestand kein Anlass anzunehmen, dass man zu Hause mit 
der Insulinverabreichung vor der Krankenhausaufnahme unzu- 
verlassig war, auch hatten wir anlisslich friiherer Krankenhaus- 
aufenthalte keine auch nur annahernd vergleichbaren Ergebnisse 
der Behandlung erreicht. Im weiteren Verlauf wurde der C-Bedarf 
mit einheimischen Naturprodukten, wihrend des Winterhalb- 
jahres in Form von Hagebuttensuppe, gedeckt; ich hatte Gelegen- 
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heit den Fall 2 Jahre lang zu verfolgen und die Behandlung des 
Diabetes wies nun keine Schwierigkeiten auf, auch war keine 
Krankenhausaufnahme notwendig. 

Selbstverstandlich zogen wir auf Grund dieser einen Beobach- 
tung keine bindenen Schliisse tiber den Einfluss des C-Vitamins 
auf den Kohlehydratumsatz, um so mehr, als die C-Quelle hier 
aus Naturprodukten bestand, die mdglicherweise auch andere 
wirksame Substanzen enthalten kénnen. Doch, im Hinblick auf 
den hier geschilderten Fall und den Erfahrungen aus einigen 
vereinzelten klinischen Beobachtungen und Tierexperimenten die 
in der Literatur vorlagen, diskutierten wir die Frage iiber den 
eventuellen Einfluss des C-Vitamins auf den Kohlehydratumsatz 
und sprachen als eine vorstellbare Méglichkeit aus, dass die Ver- 
schlechterung des Diabetes, die wir oft wahrend des Nachwinters 
und des friihen Friihjahrs beobachten auf einem C-Mangel in 
diesen Jahreszeiten beruhen kénnte. 

Die hier vorliegende Arbeit stellt das Ergebnis von Untersuch- 
ungen dar, die Verf. in der Absicht ausgefiihrt hat, zu versuchen 
hindendere Beitrage zur Beleuchtung dieser Frage zu liefern. 


|. Untersuchungsplan. 


Verf. beabsichtigte bei C-hypovitaminotischen Individuen den 
Verlauf der Blutzuckerkurve einerseits nach peroraler Zufuhr 
von Glykose und andererseits nach subcutaner Verabreichung 
von Adrenalin zu studieren. Hierauf wollte ich dieses Studium 
wiederholen, nachdem die in Frage kommenden Personen mit 
C-Vitamin gesattigt worden waren. Mein Bestreben war durch 
Vergleichen der Kurven, die bei den beiden Lagen des C-Vitamin- 
spiegels gewonnen wurden, Aufklérung iiber den eventuellen 
Einfluss des C-Vitamins auf die Blutzuckerregulation zu erhalten. 

Versuche mittels Bestimmung der Kapillarresistenz nach GOTH- 
LIN bzw. durch Untersuchung der Serumascorbinsaiure in dem 
mir zur Verfiigung stehenden Material C-hypovitaminotische Indi- 
viduen zu ermitteln, erwiesen sich aber als aussichtslos. Verf. hat 
nun fiir diese Untersuchung einige Kinder mit unheilbaren De- 
fekten gewahlt. Diese wurden auf eine C-arme Diat gesetzt, zu 
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der periodenweise reine Ascorbinsdéure zugelegt wurde. Die Blut- 
zuckerregulation wurde teils wahrend des C-hypovitaminotischen 
Stadiums und teils bei gutem C-Standard studiert. 

Verf. hatte auch Gelegenheit eine Zuckerbelastung bei einem 
Kinde mit klinischem Skorbut, das aber gleichzeitig an Rachitis 
und einer akut fieberhaften Erkrankung litt, auszufiihren. 

Verf. konnte auf den angegebenen Wegen ganz natiirlich kein 
grésseres Material sammeln. Da aber die Untersuchung mit der 
Schirfe des Tierexperiments durchgefiihrt werden konnte, diirfte 
das Ergebnis auf jeden Fall gewisse Anhaltspunkte fiir die Beant- 
wortung der Frage nach dem Einfluss der Ascorbinsaure auf die 
Blutzuckerregulation ergeben. Diese Untersuchungen sind in Ka- 
pitel zusammengestellt. 

Um moglicherweise bei einem grésseren Material weitere Er- 
fahrungen in dieser Frage zu erhalten, habe ich auch den Ver- 
lauf der Blutzuckerkurve nach Glykose- bzw. Adrenalinbelastung 
ohne und mit gleichzeitiger C-Vitaminzufuhr bei klinisch gesun- 
den Versuchspersonen mit einem innerhalb relativ enger Grenzen 
schwankenden C-Standard untersucht. Die hierhergehérenden 
Untersuchungsergebnisse wurden einer statistischen Bearbeitung 
unterzogen und sind in Kapitel VI zusammengestellt. Auch die 
Diurese bei den angegebenen Versuchsbedingungen hat Beach- 
tung gefunden (Kapitel VII). 

Da sich aus den Untersuchungsergebnissen in Kapitel 1V und VI 
ergab, dass das C-Vitamin fiir die Blutzuckerregulation eine ge- 
wisse Rolle spielt, ergab sich als Folge hieraus, dass der Gehalt 
der Nahrung an C-Vitamin bei der Behandlung eines Diabetes 
mellitus von Bedeutung sein muss. Um diese Frage zu erforschen, 
hat Verf. bei einer Anzahl diabetischer Kinder den 24 Stunden- 
Verlauf der Blutzuckerkurve einerseits a) bei einer gewissen Be- 
handlung und andererseits b) bei der gleichen Behandlung mit 
Zusatz von Ascorbinsaure verfolgt. Die Unterschiede der Blutzuk- 
kerkurven bei den beiden angefiihrten Gelegenheiten, wurden 
einer statistischen Bearbeitung unterzogen. Die Ergebnisse dieser 
Untersuchungen finden sich in Kapitel VIII. In diesen Untersu- 
chungen wurde auch die Diurese und Zuckerausscheidung des 
Diabetikers unter den verschiedenen Versuchsbedingungen stu- 
diert. 
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Die Untersuchungsergebnisse im klinischen Teil dieser Arbeit 
ergaben, dass das C-Vitamin sowohl bei C-hypovitaminoti- 
schen Kindern wie auch bei klinisch gesunden Personen, wie 
auch bei Kindern mit Diabetes den Kohlehydratstoffwechsel 
beeinflusst. Durch Tierversuche hat Verf. versucht einen Teil der 
hierbei wirksamen Mechanismen aufzukliren und hat anfanglich 
den Einfluss des C-Vitamins auf die Glykogenablagerung in der 
Leber studiert, sowie den Glykogengehalt in der Skelettmuskula- 
tur und dem Herzen von Meerschweinchen mit Skorbut, im Ver- 
gleich zu dem von Kontrolltieren untersucht (Kapitel IX). 

Bei diesen Studien ergab sich auch, dass Meerschweinchen mit 
Skorbut an Gewicht relativ mehr abnehmen, als Kontrolltiere. 
Dieser Unterschied in den Gewichtskurven kann nicht darauf 
beruhen, dass die beiden Tiergruppen verschiedene Nahrungs- 
mengen aufnehmen, nachdem die Versuche so angeordnet sind, 
dass fiir das Kontrolltier nicht mehr von der Grundkost ausge- 
wogen wird, als die gleich grosse Menge, welche das kranke 
Tier am Tage vorher zu sich genommen hat. Der einzige Unter- 
schied in der Ernahrungsweise der beiden Tiergruppen besteht 
somit darin, dass die Menge der mit der Pipette verabreichten 
reinen Ascorbinsiure fiir die kranken Tiere unterhalb der Schutz- 
dosis, fiir die gesunden oberhalb derselben liegt. 

Da es nahe lag sich vorzustellen, dass diese erhéhte Gewichts- 
abnahme der Skrobuttiere anstatt dessen auf einer bei diesen 
verminderten Darmresorption oder einem erhéhten Grundumsatz 
beruhte, wurden auch diese Fragen zum Gegenstand einer Unter- 
suchung gemacht (Kapitel X). Hierbei wurde festgestellt, dass der 
Grundumsatz wahrend des Skorbuts gesteigert wird und dieser 
Befund veranlasste seinerseits auch ein Studium iiber das Verhal- 
ten der Thyreoidea bei Skorbuttieren, im Vergleich zu dem bei 
hungernden Kontrolltieren (Kapitel XI). 

Aus der sehr reichhaltigen Literatur itiber das C-vitamin hat 
Verf. in jedem Kapitel die wichtigsten Arbeiten zusammengestellt, 
welche die in dem betreffenden Kapitel behandelten Fragen be- 
riihren. 
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1. Chemische Methoden. Die Blutzuckerbestimmungen wur- 
den nach der Methode von HAGEDORN und JENSEN, wie diese in 
der Dissertation von HAGEDORN 1921, S. 36—46 geschildert wird, 
mit einigen unwesentlichen technischen Abweichungen ausge- 
fiihrt, die unten besonders hevorgehoben werden. 


Hagedorn entnimmt das Blut aus dem Ohrlippchen. Da meine Serien tiber 
30 Blutproben im Verlaufe von 4 Stunden enthalten, habe ich die Proben 
aus den mit Ather gut abgewaschenen, getrockneten Fingerspitzen genommen. 
Bei den relativ kleinen Kindern (Kap. IV) wurde das Blut teils deswegen den 
Zehen entnommen, weil es leichter ist diese mit Hilfe einer Warmeflasche 
zu hyperdmisieren, teils deswegen, da einige der Kinder eine Spina bifida 
hatten und somit an dem genannten Koérperteil ohne Empfindung waren. 
Die ersten Bluttropfen werden abgetrocknet. Dann wird die gut austarierte 
Kapillarpipette (20 cm lang, die Marke 0,10 ccm wenigstens 12 cm von der 
Spitze) zwischen den ersten und zweiten Finger der rechten Hand genommen 
wiahrend der dritte Finger als Stiitze angewandt wird. Man arbeitet so ruhig 
und sicher und kann die Pipette mit dem halbhangenden Bluttropfen in Kon- 
takt bringen ohne die Pipette an der Aussenseite zu beschmieren. Da ich im 
Gegensatz zu Hagedorn zu jeder Probe eine neue, absolut trockene Pipette 
anwende, war es meistens notwendig das Blut zuerst etwa 1'/2 cm aufzusaugen, 
worauf sich die Pipette durch angemessenes Neigen selbstandig weiter fiillt. 
Ist das Biut gerade tiber den Teilstrich 0,10 gestiegen, so wird die Feinein- 
stellung dadurch vorgenommen, dass die Pipettenspitze mehr oder minder 
stark gegen den ulnaren Rand der linken Hand gedriickt wird. Hierdurch 
kan man dusserst diinne Blutmenisken entfernen und erhalt somit eine 
absolut exakte Abmessung. 

Das Blut wird in ein dickwandiges Reagensréhrchen ausgeblasen, in 
welches im voraus 1 ccm n/10 Natronlauge und hierauf 5 ccm 0,45°/oige Zink- 
sulfatlisung (nicht umgekehrte Ordnung, vgl. Hagedorn, S. 36) gebracht 
wurden. Die Pipette wird mehrmals mit der jetzt mit Blut gemischten Zink- 
lésung gespiilt und die Probe umgeschiittelt. 

Nachdem wahrend 4 Stunden Proben entnommen wurden, werden die nun 
sedimentierten, blutgemischten Fallungen aufgeschiittelt und die Proben 4 
Minuten lang in ein kochendes Wasserbad verbracht. Die erste Probe ist 
somit gut 4 Stunden vor dem Kochen gestanden. HAGEDORN hat aber selbst 
gezeigt (S. 36), dass die Eiweissfaillung auch nach 6 Stunden vollstindig 
wird, ferner geben JONSELL, JORPES und SIKSTROM an, dass das Kochen 
ohne Ungelegenheit bis zu 72 Stunden nach der Blutentnahme vorgenommen 
werden kann. Bei den Diabetesuntersuchungen, in welchen die Proben im 
Verlaufe eines ganzen Tages genommen wurden, wurden die Proben fiir die 
Zeiten 7—13, 14—19 und 20—7 Uhr fiir sich gekocht und in jeder Gruppe 
wurden zwei Blindproben mitgekocht. Nachdem durch die kurze Erhitzung 
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eine volistandige Ausflockung des Eiweisses zustandengekommen ist, werden die 
Proben bei Zimmertemperatur zur Abkiihlung stehen gelassen. 

Wenn auch kein Hindernis besteht die Proben nach der Eiweissausfallung 
linger stehen zu lassen, so wurden sie doch immer am gleichen Tag, an dem 
sie enthommen wurden, fertig titriert, mit Ausnahme von denjenigen Proben 
des Diabetesmaterials, die nach 19 Uhr entnommen und dann erst am folgen- 
den Tag titriert wurden. Zuerst wird die Eiweissfallung durch Filtrieren ent- 
fernt. Dieses geschieht durch fettfreie Watte, die durch Auswiissern in flies- 
sendem Wasser iiber Nacht (nach Hagedorn reichen einige Stunden Aus- 
waschen, S. 39) von reduzierenden Substanzen befreit und hierauf an einem 
staubfreien Ort getrocknet wird. In den Glastrichter wird ein Stiick Watte 
gelegt und vor der Filtration mit dest. Wasser durchgespiilt, so dass es gut 
anliegt. Hagedorn warnt davor, die Watte nach Scheel und Ellermann in den 
Trichter einzupressen, da sie hierdurch zu kompakt werden kann, so dass die 
Filtration unsicher wird. Es ist aber notwendig, dass das Filtrat absolut 
wasserklar ist und ich habe mich davon iiberzeugt, dass auch die Anwesen- 
heit von einigen kleinen Kérnchen der Fiallung die Probe verdirbt. Es hat 
sich mir als angebrachtes Vorgehen ergeben, dass man nach Durchspiilung 
des Wattestiickchens mit dest. Wasser, mit dem Glastrichter in der Weise 
eine Schleuderbewegung ausfiihrt, dass die feuchte Watte durch die Zentrifu- 
galkraft ein kleines Stiick in den schmalen Teil des Trichters herunter gepresst 
wird. Die Watte schliesst hierdurch gut an, ohne ihre Porositat zu verlieren 
und die Filtration geschieht schnell und effektiv. Das Filtrat wird in einem 
Praparatglas von 9 cm Héhe und etwa 3 cm Diameter gesammelt. Das 
Reagensroérhrchen, in welchem die Fallung vor sich ging, wird zweimal mit 
3 ccm dest. Wasser nachgespiilt und die Spiilfliissigkeit ebenfalls durch das 
Filter geschickt. 

Aus einer automatischen Pipette werden nun 2 ccm n/200 Ferricyanidlésung 
(1,649 g reines Kaliumferricyanid und 10,6 gegliihtes Natriumkarbonat sowie 
dest. Wasser, das einige Tage stand, ad 1000 ccm) zugesetzt. Diese Lésung 
wird in einer schwarz bemalten Glasflasche mit Glasstopsel aufbewahrt. Da 
die Anwesenheit von organischen Stoffen eine Reduktion verursacht, ist die 
Lésung fiir eine Infektion mit Mikroorganismen empfindlich. Aus Sicherheits- 
griinden wurde deswegen auf einmal nur so viel Lésung hergestellt, als fiir 
héchstens 4 Wochen (in der Regel nur fiir 2 Wochen) erforderlich war und 
der Titer der Lésung wurde jede Woche kontrolliert, wobei eine Ab- 
schwachung von iiber 1 °/o niemals festgestellt wurde (Hagedorn erlaubt die 
Anwendung einer Lésung, die bis zu 5 °/o zu schwach ist, da der Fehler durch 
den Blindwert ausgeglichen wird). Die Proben, welche iibereinstimmend mit 
Fig. 4 in der Arbeit von Hagedorn (S. 157) in einem Stativ untergebracht 
werden, werden nun (nach Umschiitteln) 15 Min. lang in ein kochendes 
Wasserbad versenkt. Hierbei reduziert die Glykose das Ferricyanid zu Fer- 
rocyanid. Die Proben werden abgekiihlt. 

Hierauf wird der nicht reduzierte Anteil Ferricyanid jodometrisch bestimmt 
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und aus dem gefundenen Wert wird die Menge Glykose in der Probe direkt 
aus einer von Hagedorn aufgestellten Tabelle erhalten. 

Zur Probe werden 3 ccm Jodid-Zinksulfat-Natriumchloridlésung und nach 
UmschiittelIn 2 ccm 3°/oige Essigsiure zugefiigt. (Die erstgenannte Lésung 
besteht aus 5 g jodatfreiem Kaliumjodid, 10 g Zinksulfat, 50 g Natrium- 
chlorid und ausgekochtem dest. Wasser auf 200 ccm. Verf. hat jeden Tag da- 
durch eine neue Lésung hergestellt, dass er Kaliumjodid zu einer Stamm- 
lésung der iibrigen Bestandteile zusetze.) 

Nachdem die Probe 5 Min. stand, wird mit n/200 Natriumthiosulfatlésung 
und Starkelésung als Indikator (1 °/o lésliche Starke in gesittigter Natrium- 
chloridlésung) titriert. In jedem Gestell mit 18 R6hrchen wurden 2 Kontrollen 
mitgefiihrt. Wegen der Fliichtigkeit des Jodes (Jonsell, Jorpes und Sikstrém, 
S. 21) hat die Zeit zwischen dem Abschluss des KJ-Lésung-Zusatzes und der 
Schlusstitration der Probe niemals 20 Min. iiberstiegen. 

n/200 Thiosulfatlbsung wurde jeden Tag neu bereitet, indem 5 ccm einer 
n/10 Stammlésung in einen Kolben gegeben und mit Aqu. dest. auf 100 
cem aufgefiillt wurden. Die Lésung wurde exakt gegen n/200 Kaliumjodat- 
lésung eingestellt, die im Gegensatz zum Thiosulfat haltbar ist. Es erspart 
namlich Zeit, wenn es sich um grosse Serien handelt, eine Thiosulfatlésung 
evt. neu herzustellen und dadurch zu vermeiden, jeden Wert mit einem Kor- 
rektionsfaktor zu multiplizieren. 

Aus der Menge der verbrauchten Thiosulfatlbsung wird in einer Tabelle 
der Zuckerwert abgelesen und dieser ergibt nach Abzug des Blindwertes die 
wirkliche Glykosemenge. 

Bei der Zusammenstellung von 218 vom Verf. enthommenen doppelten 
Blutproben ergibt sich, dass die Handhabung der Methode, so wie sie hier 
angegeben wurde, einen methodischen Fehler von 2 mg®/o bedingt (Tabelle 1, 
S. 24). 


Der Urinzucker wurde nach der Methode von BENEDICT be- 
stimmit. 

Der Ascorbinsduregehalt des Blutes wurde nach der Methode 
von LuND und LIECK, modifiziert nach HERLITZ, bestimmt. 
Durch das freundliche Entgegenkommen von Dozent Herlitz 
hatte ich die Méglichkeit seine Verbesserungen der Methode an- 
zuwenden, noch bevor seine Arbeit veréffentlicht war. Zur Zeit 
des Beginnes meiner Untersuchungen war diese die bekannteste 
und sichtlich am meisten geeignete Methode. Parallel mit meinen 
Arbeiten sind zahlreiche Untersuchungen iiber C-Vitaminfragen 
in Skandinavien ausgefiihrt worden, wobei die gleiche Methodik 
zur Anwendung kam, was einen direkten Vergleich unserer Se- 
rumascorbinsdurewerte ermdglicht. Die Methode wurde kriti- 
siert, doch kann ich mangels chemischer Schulung in dieser 
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Diskussion nicht Stellung nehmen, weise aber darauf hin, dass 
die grosse Anwendbarkeit der Methode sich in spiteren Arbeiten, 
z. B. u. a. von WIETERS, DiFs, TRIER und HAGTVET herausgestellt 
hat. Ausser der deletaren Wirkung auf die Ascorbinsaure, welche die 
geringste Haimolyse in der Probe ausiibt, wie dies von mehreren 
Autoren hervorgehoben wurde (WIETERS, DIFS u. a.), will ich 
auch besonders die Wichtigkeit davon hervorheben, dass die 
Probe nach Ausfdllung der Eiweisskérper besonders intensiv vor 
der Zentrifugierung geschiittelt wird, da sonst ein Teil der Ascor- 
binsdure anscheinend an die Eiweissfdllung adsorbiert wird. 
Auch will ich bereits hier hervorheben, dass in der vorliegenden 
Arbeit aus massigen Schwankungen der Serumascorbinsaure, be- 
stimmt nach dieser Methode, keine bedeutungsvolleren Schliisse 
gezogen werden. Worauf ich hinziele, ist nur eine Orientierung 
iiber den C-Standard meiner Versuchspersonen zu erhalten und, 
wenn auch die Methode keinen absolut exakten ziffermassigen 
Ausdruck fiir diesen gibt, diirfte sie doch wohl relative, unter 
einander vergleichbare Werte liefern. In Kapitel LV sind im iibri- 
gen die Versuchspersonen wahrend einem langen Zeitraum bei 
ein- und derselben C-armen Kost gehalten worden, mit der keine 
andere Verainderung vorgenommen wurde, als dass _perioden- 
weise reine, synthetische Ascorbinséure zugesetzt wurde. Findet 
man hier, dass die Serumascorbinséurewerte parallel mit den Va- 
riationen des Ascorbinsaiuregehalts der Kost schwanken, so miis- 
sen diese Beobachtungen billigerweise in ursichlichem Zusam- 
menhang zu einander stehen. Andere Untersucher (TRIER, BACK- 
MAN) finden auch zwischen den Serumascorbinsaéurewerten, be- 
stimmt mit derselben Methodik und dem wahrscheinlichen C- 
Gehalt der Kost, beurteilt aus anamnestischen Angaben tiber die 
Kost, eine Ubereinstimmung. 

Der Acorbinsduregehalt des Urins wurde mittels der Dichlor- 
phenol-Indophenoltitrierung bestimmt. Diese Methode ist nicht 
spezifisch, sie erfasst auch andere reduzierende Substanzen im 
Urin. Die meisten Autoren sind auch in den letzteren Jahren der 
Ansicht, dass der spontane Reduktionswert im Urin ganz oder 
zum tiberwiegenden Teil durch andere Substanzen bedingt wird 
(ELMBY u. BECKER-CHRISTENSEN, LUND, WIETERS) und deshalb 
keine Schliisse tiber den C-Standard zulasst. Man hat des- 
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wegen Belastungsversuche eingefiihrt und fiihrt eine bestimm- 
te Ascorbinsiuremenge per os zu. Der hierauf steigende Re- 
duktionswert im Urin bei der Dichlorphenol-Indophenoltitrie- 
rung soll nach verschiedenen Autoren fast ausschliesslich aut die 
ausgeschiedene Ascorbinsaure zuriickzufiihren sein. 

In der Untersuchung des Verfassers wird der Einfluss der bei 
der Mehrzahl der Faille intravenés zugefiihrten Ascorbinsaure auf 
den Blutzucker studiert. Gleichzeitig wird aber nach der angege- 
benen Methode die augeschiedene Ascorbinsiuremenge im Urin 
bestimmt. Da von verschiedenen Seiten (BAUMANN, GOTH /|1}, 
INGALLS, SCHOULTZER), hervorgehoben wurde, dass auch ein C- 
hypovitaminotisches Individuum eine pl6tzlich auf intravendsem 
Weg zugefiihrte relativ grosse Ascorbinsiuredosis nicht assimili- 
eren kann, was auch mit den Erfahrungen des Verfassers iiber- 
einstimmt, diirfen die Werte fiir die Ausscheidung der Ascorbin- 
siure im Urin in meinen Versuchen nicht als ein zuverlassiger 
Ausdruck fiir den C-Standard des Individuums angewandt wer- 
den. Es ist aber von Interesse gewesen, die niedrige Nierenschwel- 
le fiir C-Vitamin, das Konzentrationsvermégen des Urins fiir C- 
Vitamin und seine schnelle Eliminierung zu studieren, wenn es in 
einer grossen, einmaligen Dosis zugefiihrt wurde. 

Die urspriinglich von TILLMAN angegebene Methodik zu Di- 
chlorphenol-Indophenoltitrierung wurde spiter gewissen Modifi- 
kationen unterzogen. Speziell ist man jetzt wohl einig dariiber, 
dass die Titrierung in saurem Milieu ausgefiihrt werden muss. 

Verf. ist auf folgendem Wege vorgegangen: 

In Glykose- und Adrenalinbelastungsversuchen ohne und mit C-Zufuhr, 
wurde jede Stunde Urin entleert und unmittelbar nachher mit einigen Tropfen 
Eisessig sauer gemacht. Bei den Diabetesuntersuchungen wurde fiir die Zeit 
7—19 Uhr jede 4. Stunde Urin entleert und auf einheitliche Weise sauer ge- 
macht, hingegen der gesamte Nachturin in einer Portion 19—7 gesammellt. 
Zur Titrierung wurde 1 ccm Urin abgemessen und um seine Eigenfarbe ab- 
zuschwachen mit 10°/oiger Essigsiure verdiinnt. Zuerst wurde eine grobe 
Orientierung ausgefiihrt, indem aus einer 10 cem-Pipette die, aus Dichlor- 
phenol-Indophenol-Tabletten von Hoffmann-La Roche hergestellte Lésung zu- 
gefiihrt und dann notiert wurde, wann die Probe rosafarben aussah. Hierauf 
wurde unter Leitung dieses Wertes eine Feintitrierung ausgefiihrt, wobei die 
Farblésung aus einer feingradierten Pipette unter Schiitteln der Vorlage zuge- 
fiihrt wurde, bis ein schwacher rosa Farbton 30 Sek. erhalten blieb. Die 
Starke der Dichlorphenol-Indophenollésung wurde je nach der erwarteten 
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Konzentration der Urinascorbinsaure variiert und die Titrationslésung jeden 
Tag neu hergestellt. 

Da es sich hier im allgemeinen um Urinportionen mit hohem C-Gehalt 
handelte, wurde es als unnétig angesehen einen »Leerwert» zu berechnen, wie 
dies z. B. Dirs (S. 98) tut. 


2) Biologische Methodik. Die Bestimmung des C-Standards der 
Versuchspersonen durch Untersuchungen des Ascorbinsauregehal- 
tes des Blutes vor und nach Belastung mit Asc. S. wurde durch eine 
biologische Untersuchung der Kapillarresistenz der Versuchsperso- 
nen komplettiert. Ich habe hierzu die Originalapparatur von GOTH- 
LIN* angewandt, da aber die Untersuchungen nur mit der Erwar- 
tung ausgefiihrt wurden, dass im Falle eines niedrigen Ascorbin- 
siuregehaltes des Blutes auch eine erhéhte Kapillarverletzbarkeit 
vorliegen sollte, wodurch die Diagnose C-Hypovitaminose an Be- 
weiskraft gewinnen wiirde, habe ich es fiir diesen Zweck nicht als 
notwendig erachtet, so wie GOTHLIN einen Petechialindex auf Grund 
der Anzahl von Petechien, bestimmt sowohl bei einem Stauungs- 
druck von 35 mm Hg wie 50 mm Hg, anzugeben. Verf. hat hinge- 
gen nur einen Druck von 50 mm Hg 15 Min. lang angewandt und 
gibt die Anzahl an Petechien fiir jeden Arm innerhalb eines 
kreisrunden Gebietes in der Ellenbeuge, mit einem Diameter von 
6 cm fiir Erwachsene und einem von 4 cm fiir die kleinen Kinder. 
an. Aus technischen Griinden konnte in gewissen Versuchen nur 
der eine Arm angewandt werden (z. B. wenn der andere Arm eine 
kurze Zeit vorher zur Venenpunktion gestaut worden war) und in 
den ersten Versuchen wurde ein Druck von 60 mm Hg angewandt 
(auf Grund eines Versehens). Die Ablesung der Anzahl der Pe- 
techien wurde, wie GOTHLIN dies vorschreibt, mit einem Vergrés- 
serungsglas von 5 Dioptrien vorgenommen. 

Die wenigen Male, u. a. bei zwei Diabetikern, wo eine ausge- 
sprochene Kapillarverletzbarkeit vorlag, deutete auch die Unter- 
suchung der Blutascorbinsaure auf eine C-Hypovitaminose. Wah- 
rend der Ascorbinséurezufuhr wurden die Ascorbinsaurewerte im 


*) Die letzten Vorschriften von G6éthlin zur Handhabung seiner Methodik 
sind in Acta Paed., Bd. 20, S. 71 (1937) zu finden. Es muss aber hierzu bemerkt 
werden, dass viele wichtige Vorsichtsmassnahmen, die man bei der Ausfiihrung 
der Probe beachten muss, nur in der Gebrauchsanweisung erwahnt sind, die 
jedem gelieferten Originalapparat beigefiigt wird. 
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Blute normal und die Resistenz der Kapillaren wurde auch wieder 
normal, womit bewiesen ist, dass die erhéhte Petechienzahl in die- 
sen Fallen ihre Ursache in einem C-Mangel hatte. 

3) Statistische Methodik. Bei der Bearbeitung des Materials 
kamen folgende Formeln zur Anwendung: die Dispersion 6 wird 
aus der Formel o = + = erhalten, wobei a = Abweichung 


vom Mittelwert und n = Anzahl Beobachtungen. 
Der mittlere Fehler des Mittelwertes ¢ (M)wird aus der Forme] 


= + — erhalten, wobei wie vorher = Dispersion und 
Vn 


n = Anzahl Falle. Um aus einer Serie von Doppelbestimmungen 

den Fehler (m) einer Einzelbestimmung zu berechnen wurde fol- 

gende Formel angewandt: m = +//=4 , wobei d = Differenz 
2n 


zwischen zwei Bestimmungen und n = Anzahl solcher Differen- 
zen. Der mittlere Fehler einer Differenz zwischen zwei Beobach- 
tungsserien wurde aus der Formel ¢(D) = + Vé? + €3 berechnet, 
wobei €, und ¢, den mittleren Fehler des Mittelwertes der ent- 
sprechenden Serie angibt. 

In dieser Arbeit wird eine Differenz als sichergestellt angesehen, 
wenn sie 3mal grésser als ihr mittlerer Fehler ist und als wahr- 
scheinlich, wenn sie 2'/2mal aber nicht dreimal den mittleren 
Fehler betragt (DAHLBERG 1940). 


lll. Besprechung der vorstellbaren Fehlerquellen bei der 
Handhabung der Methodik. 


1) Emotionelle Hinfliisse auf den Blutzucker. Mit Kenntnis der 
ausgesprochenen Beeinflussung der endokrinen Funktionen, die z. 
B. bei einer Grossesse nerveux psychogen entsteht, wire es sehr 
angebracht sich vorzustellen, dass auch das blutzuckerregulieren- 
de System (Hypophyse, Nebennieren, Pancreas) durch emotionelle 
Faktoren beeinflusst werden kann. Es scheint auch eine ziemlich 
verbreitete Ansicht zu sein, dass dies der Fall ist. Somit fand 
MARANON bei Fliegern eine Steigerung des Blutzuckers »die schon 
vor Beginn des Fluges auftritt, wihrend des Fliegens zunimmt und 
mitunter unmittelbar nachher wieder abnimmt» (referiert bei 
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SoBOTTA, die Originalarbeit konnte nicht beschaffen werden). 
BUCCIARDI untersuchte Studenten am Morgen des Examenstages 
und danach. Im Anschluss an die psychische Anstrengung stieg 
der Blutzucker 0,07—0,31 °/oo. BRUUSGAARD untersuchte eine Reihe 
von Sportsleuten und auch nicht trainierte Personen unmittelbar 
vor und nach einer sportlichen Leistung. Nach eigener Angabe der 
Versuchspersonen sollen diese nicht spater als 2 Stunden vor den 
verschiedenen Leistungen (Laufen, Radfahren) Nahrung zu sich 
genommen haben. Auffallend viele der Untersuchten hatten bereits 
vor dem Start einen bemerkenswert hohen Blutzucker. Nach kurz- 
dauernden, starken Anstrengungen wurde eine konstante Steige- 
rung des Blutzuckers erhalten, wahrenddessen der Blutzucker 
nach langwierigen Anstrengungen (3 Stunden langes Radfahren 
oder Gehen) sank. BRUUSGAARD ist der Ansicht, dass die Steige- 
rung des Blutzuckers zum grossen Teil zu der nervésen Bean- 
spruchung in Beziehung steht und stiitzt sich hierbei auf CANNON, 
der bei starken Sinnesbewegungen eine vermehrte Adrenalinsek- 
retion und eine hieraus folgende Blutzuckersteigerung nachge- 
wiesen hat. 

CHRISTENSEN, der das Verhalten des Blutzuckers wihrend und 
nach einer kérperlichen Anstrengung studiert hat, ist der Ansicht. 
dass das relativ konstante Niveau, welches die Blutzuckerkurve 
wahrend der Arbeit einnimmt, auf einer chemischen, hormonalen 
Regulation beruht, wahrend die Steigerung des Blutzuckers nach 
der Arbeit psychisch bedingt sein soll. 

EDWARDS, RICHARDS und DILL sind ebenfalls der Meinung, dass 
emotionelle Faktoren fiir die Blutzuckersteigerung nach kérper- 
licher Anstrengung grosse Bedeutung besitzen (die Proben wurden 
3 Min. nach Abbruch eines Fussballmatches enthnommen, vgl. die 
Kurven von STRANDELL). 

Eine vollig andere Erklarung fiir das Verhalten des Blutzuckers 
wahrend und nach korperlicher Anstrengung wird von HERXHEI- 
MER gegeben. Er sagt (S. 67): »Die Erklirung dieses Vorganges 
ist vielleicht darin zu sehen, dass im Beginn der Arbeit auf den 
Reiz der starken Zuckernachfrage in den Geweben, die zu einem 
Absinken des Blutzuckerspiegels fiihrt, eine Mobilisation aus den 
Vorratsstitten und damit ein Nachstrom von Zucker in das Blut 
einsetzt. Da die Nachfrage immer weiter anhalt, bleibt der Zucker- 
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spiegel, trotz der erhéhten Zufuhr, erniedrigt. Im Moment des 
Arbeitsendes aber hért der Zuckerbedarf der Gewebe plotzlich auf; 
der Zuckeranstrom aus den Depots aber halt noch an und kommt 
erst allmahlich zum Stillstand. So kommt es zu einem plétzlichen 
Anstieg des Blutzuckerspiegels. Ist jedoch durch mehrstiindige, 
harte Arbeit der Glykogenvorrat des K6érpers stark zusammenge- 
schmolzen, so ist der Zuckernachstrom ins Gewebe nur noch sehr 
sparlich und es kann dann auch nicht zu dem Anstieg des Blut- 
zuckers beim Arbeitsende kommen, der nach solchen Leistungen 
regelmassig vermisst wird.» 

STRANDELL, der der erste ist, welcher durch sehr haufige Blut- 
zuckerproben den Verlauf der Blutzuckerkurve waihrend und nach 
kérperlicher Anstrengung in Einzelheiten klargelegt hat, schliesst 
sich der Auffassung von HERXHEIMER an. In Niichternversuchen 
(z. B. Fig. 5, S. 34) zeigt STRANDELL, dass bei einem augenblickli- 
chen Aufhéren der Arbeit, der Blutzucker ebenfalls augenblicklich 
steigt um innerhalb einer halben Stunde wieder auf den Wert 
beim Abbrechen der Arbeit zuriickzugehen. Diese Blutzuckersteige- 
rung deutet STRANDELL auf die gleiche Weise wie HERXHEIMER. Er 
meint, dass die Mobilisierung von Glykogen wahrend der Arbeit 
durch Adrenalin reguliert wird. Beim plétzlichen Abbruch der 
Arbeit soll die erhéhte Adrenalinproduktion einen Augenblick 
fortsetzten und STRANDELL hebt auch hervor, wie die Versuchsper- 
sonen in diesem Zeitpunkt viele andere Zeichen aufweisen, die als 
Adrenalinwirkung gedeutet werden kénnen. In Glykosebelastungs- 
versuchen mit gleichzeitiger k6rperlicher Bewegung konnte STRAN- 
DELL ebenfalls einen Blutzuckeranstieg nach der Arbeit, von ande- 
rer Genese, nachweisen. Lisst man namlich in dem Zeitpunkt, in 
welchem sich die Blutzuckerkurve nach Glykoseverabreichung in 
ihrem Maximum befindet, eine Zeit lang arbeiten, so wird beob- 
achtet, wie die Muskelarbeit das Insulin in seiner Wirkung un- 
terstiitzt, so dass ein schneller Blutzuckerabfall zustandekommt. 
Wenn die Arbeit jetzt abgebrochen wird, wird teils eine schnell 
vortibergehende Blutzuckersteigerung der oben angefiihrten Ge- 
nese beobachtet, aber dariiber hinaus kann festgestellt werden, 
dass in der normale Insulinaktivierung eine Stérung eingetreten 
ist, so dass die Glykosequantitat, die im Magen vorhanden ist, im 
Giegensatz zum Verhalten in Ruhe, nun eine neue, langdauernde 
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Blutzuckersteigerung bewirken kann. Dass die letzgenannte Stei- 
gerung, die sich ungefihr wie eine Wiederholung der normalen 
Glykosekurve dussert, ihr Substrat in dem im Magen verbleiben- 
den Rest der Glykoselésung besitzt, zeigt STRANDELL dadurch, 
dass er gleichzeitig mit dem Abbrechen der Arbeit den Magenin- 
halt durch Aspiration entfernt. Unter den letzgenannten Versuchs- 
bedingungen bleibt diese langdauernde, sekundire Blutzuckerstei- 
gerung aus. 

Wir sehen somit, wie gewisse Verdnderungen des Blutzuckers 
von einigen Forschern als psychisch bedingt aufgefasst werden, 
wdhrend andere Forscher eine voéllig andere und soweit Verf. ver- 
steht, plausiblere Erkldrung des gleichen Phdnomens geben. 

Im iibrigen gibt es Autoren, die keinen Einfluss von Sinnesbewe- 
gungen, in Form von Angst, auf den Blutzucker nachweisen konn- 
ten. EPSTEIN und ASCHNER untersuchten 77 Patienten einer chirur- 
gischen Abteilung wihrend deren Vorbereitung zur Operation. Die 

-atienten hatten 10—20 Stunden gefastet und waren somit unter 
gleichartigen alimentiren Bedingungen. Bei 12 Fallen war der 
Blutzucker leicht erhéht. Die Verff. sind aber der Ansicht, dass 
diese Blutzuckersteigerung ihre natiirliche Erklarung in der 
Grunderkrankung der Patienten (Hypertension, fieberhafte Er- 
krankung, Blutverlust u. s. w.) besass und sagen: »The influence 
of psychic factors, such as pain, fear of operation, and fear oi 
anesthesia, upon the blood sugar content apparently is negli- 
gible.» MALMROS untersuchte ebenfalls Patienten mit chirur- 
gischer Erkrankung im Niichternzustand (10—20 Stunden Fas- 
ten) wahrend diese im Aniasthesiezimmer warteten (1—1,5ceg Mor- 
phin oder Pantopon wurden 15—20 Min. vor der Blutentnahme 
gegeben). Von 23 Patienten wiesen 4 einen erhéhten Blutzucker- 
spiegel auf, doch litten diese an Krankheiten, die eine Blutzucker- 
steigerung bedingen (Hyperthyreoidismus,  Ikterus). 
Auch bei Patienten, die in die chirurgische Poliklinik wegen 
Ungliicksfall oder zu kleineren Operationen kamen, konnte keine 
psychisch bedingte Blutzuckersteigerung gezeigt werden (diese 
-atienten hatten kein Narkotikum erhalten). MALMROS konnte 
auch bei der Untersuchung von 37 Personen im Zusammenhang 
mit dem Abschlussexamen an der Hochschule keinen emotionel- 
len Einfluss auf den Blutzucker feststellen. FOSTER fand bei Er- 
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wachsenen keine Beeintlussung des Blutzuckers durch Schmerz 
(Arterienpunktion). OPPEL und FEDOROV konnten in Blindver- 
suchen bei Kindern (Zufuhr von 300 g Wasser allein), keine An- 
haltspunkte fiir eine psychisch bedingte Hyperglykimie bei den 
angegebenen Versuchsbedingungen finden; MOGWITZ sagt diesbe- 
ziiglich: »Haufig habe ich bei ein- und denselben Kindern Blut- 
entnahmen bei v6lliger Ruhe und spater unter starken Erre- 
gungszustanden vornehmen koénnen, ohne dass ich dabei irgend 
welche Differenzen im Blutzuckerspiegel beobachten konnte». 
Eigene Untersuchungen. Es liegt kein Anlass vor anzunehmen, 
das meine Versuchspersonen, im allgemeinen Studenten der Me- 


Tabelle 1. 
b) 
a) 4 Std. nach 
Glykose- bzw. 
Niichtern 
belastung. 
Anzahl Doppelbestimmungen (n) .............. 110,0 108,0 
Mittlerer Blutzuckerwert mg% ................ 102.1 88,6 
Durchschnittliche Abweichung zwischen den 
beiden Bestimmungen mg% ................ 2,1 1,6 
P (Diff.)? 
Fehler einer Einzelbest. (nach Vy Se iff ) mg% 2.2 1,7 
2n 
> » » in % des Mittelwertes .. 2,1 1,9 


dizin, wahrend der 4 Stunden, die ein Glykose- oder Adrenalinbe- 
lastungsversuch dauert, fiir eine stirkere Sinnesbewegung ausge- 
setzt waren. Wenn das Unbehagen, welches mit einer wiederhol- 
ten Blutentnahme aus den Fingerspitzen verbunden ist, mdég- 
licherweise einen Einfluss auf den Blutzucker haben sollte, so 
wird sich das selbstverstandlich in der Differenz zwischen Dop- 
pelproben zu erkennen geben; diese Differenz umfasst auch den 
Fehler der Methode. In Tabelle 1 habe ich teils a) die Differenzen 
zwischen den Doppelproben auf niichternem Magen bei simt- 
lichen Versuchspersonen in Kapitel VI und teils b) die Differenzen 
zwischen den Doppelproben nach 4-stiindiger Blutprobeentnahme 
bei denselben Individuen zusammengestellt. Bei der letztgennanten 
Gelegenheit hatten die in Frage kommenden Personen in jeder 
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Fingerspitze 5 Stiche (fiir jede Versuchsserie werden namlich nur 
die Finger der einen Hand angewandt) und auf Grund der nicht 
zu vermeidenden Schmerzhaftigkeit der Finger und der Miidigkeit 
nach einem 4 Stunden dauernden Versuch, miisste ein eventueller 
psychischer Einfluss auf den Blutzucker in einer grésseren Diffe- 
renz bei diesen letzteren Doppelpreben zum Ausdruck kommen. 
Bei beiden Gelegenheiten sind die Differenzen von so geringer 
Gréssenordnung, dass sie durch den Fehler der Methode vd6llig er- 
klart werden. Es ist auch kein Unterschied zwischen der Grdésse 
der Differenzen in den Doppelproben bei niichternem Magen und 
nach einem 4 Stunden dauernden Versuch vorhanden. 

Ich habe auch den Einfluss einer starkeren psychischen IJrri- 
tation, wie sie eine Lumbalpunktion bedeutet, untersucht. Von 
mehreren Seiten wurde mir miindlich die Auffassung mitgeteilt, 
dass der Blutzucker wahrend einer Lumbalpunktion aus psychi- 
schen Ursachen zunehmen kann. In der mir bekannten Literatur 
konnte ich diesbeziiglich nur-Angaben bei AHNSJO finden. Bei eini- 
gen Fallen mit starkem Hydrocephalus fand AHNSJO, dass nach 
einer in derselben Sitzung ausgeftihrten Ventrikel-Zisternen- und 
Lumbalpunktion der Blutzucker um maximal 48 mg°/o (Mittelwert 
nach 12 Puntionen bei 3 Fallen = 24,3 mg®/o) ansteigt. In Tabelle 2 
habe ich die Blutzuckerwerte vor und nach der Lumbalpunktion 
bei 11 Kindern, von denen 3 Diabetes hatten, zusammengestellt. 
Jeder Wert stellt den Mittelwert aus 2 Proben dar. Zwischen der 
ersten und der letzten Blutzuckerprobe liegt eine Zeit von 10—15 
Min. (wie in den Versuchen von AHNSJO). Die Untersuchung wur- 
de bei niichternem Magen ausgefiihrt (nach der Nachtpause) und 
ohne Lokalanisthesie oder Verabreichung von Narkotika. Bei 
zwei Fallen (Diabetes) wurden ausserdem wiederholte Punktionen 
am selben Tag vorgenommen. Eine Steigerung des Blutzuckers 
nach der Lumbalpunktion konnte nicht festgestellt werden. 

Verf. fiihrte auch eine ahnliche Untersuchung mit Anwendung 
von Lokalanidsthesie durch (Novokainampulle), und zwar bei 
einem Pat. mit Lues congenita (K. H., 2, 6;% J., N. S. 437/37). 
Blutzucker vor der Punktion 103 mg®/o, nach derselben 130 mg®/o. 
Verf. ist der Auffaussung, dass der Adrenalingehalt in der Betau- 
bungsfliissigkeit diese Blutzuckersteigerung verursacht hat und 
hat spater Gelegenheit gehabit dies einigemale bestatigt zu erhal- 


Tabelle 2. 


Blutzucker bei niichternem Magen (bei den Diabetikern G.I. und S.B. auch 
nach dem Friihstiick), vor und nach Lumbalpunktion ohne 
Lokalaniisthesie (eigene Versuche). 


| 
5 
hlect 
Alter 35 Bemerkungen 

Journalnummer SK isyoisic 
S mi sv 
= Mag 
Sere 

= 

A.KJ., Q, N.S. 452/37... 30 Tg. 105 52 107, Mutter Laktationspsychose. 


gesund. Erniihrung: 3/2 Mileh mit 
2 °% Mehl und 5 % Maltose. 


ES , Q , N.S. 462/87 .... 1 Mo.13 98 39 105) Aerophagia. Brustmilch ca 550 ¢ + 


Tg. 100 g */2 Milch. 
B.O., N.S. 570/37.... 2Mo.1Tg. 81 35 Causa socialis (Mutter Tbe.). Erni! 


| rung 900 g 4/2 Milech (2 % 
| 3% Maltose). 


Mutter Magengeschwiir. Kind 
*/s Milch mit 2 °¢ Mehl, 5 % Zucker 
-+- Saft, Banane. 


LJ., of, N.S. 212/37 ....|4Mo.4Tg. 55 107 


L.B., 57, N.S. 354/37 ....! 4 Mo. 91 52, 91) Mutter Animie. Kind gesund, 
| kommt Milch mit 2 9% Mehl, 5 
Maltose, Fruchtmus. 


T.Z., of, N.S. 592/37 .... 4 Mo. 100 38 101. Mutter Pleuritis. Kind Encephalitis 
(nicht Tbe.). */2 Milch mit 2 9 Mehl 
und 5 % Zucker. 


W.R.S., NS. 455/37... 113.9Mo. 99> 59'105 Gesund. Aufgenommen auf Gr 
23 Tg. von Diebstiihlen. Schiidigung dure! 
das Milieu. 


G.L, of, N.S. 324/87.... 9Mo.14 | 160 88/155 Diab. mellitus. 12 Std. Nahrungsent 
Teg. zug = 11%/2 Std. nach der lezte: 
vorhergehenden Insulininjektion (5 

I.E.). Kasuistik Nr. 17. 


G.L, o”, N.S. 324/37 8h45' 10 Mo. | 400 156 Insulin Vitrum 8 I.E. 10h und 18h:330 
13h45' 134. 66 127 Lumbalpunktion in diesem Fall jit 
17h15' 254 125 258 feiner Kaniile und selbst aspirieren 
21h00' 95' 55 93 der Spritze ausgefiihrt. 

M.E., Q, N.S. 474/37... 10J.5 Mo. 296 130 290 Diab. mellitus. Niichternwert 71:15 

15 Tg. vor der Insulininjektion. 
S.B., Oo”, N.S. 657/37 .... 103.8 Mo. Diab. mellitus. Insulin Vitrum 64 
7h0O’ 20Tg. | 418 194 424: LE. 7h10' + 24 LE. 16h30’. 
9h00' 261 232 235) stiick 7h30’. Kasuistik Nr. 1. 


| ES. 9, N.S. 832/37 ....12J.5 Mo. 229 162 228 Unbehandelter Diab. mellitus. Ni 
5 Tg. ternwert 8h00’. 
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ten. Bei miindlicher Anfrage teilte aber AHNSJO mit, dass bei sei- 
nen Fallen wahrscheinlich keine Lokalanisthesie angewandt 
wurde. Es ist wohl auch nicht ausgeschlossen, dass eine Zistern- 
punktion auf anderen Wegen als psychogenen die Blutzucker- 
regulation beeinflussen kann. 

Zusammenfassend kann also gesagt werden, dass man in den 
hier vorliegenden Untersuchungen kaum Anlass hat mit psycho- 
gen bedingten Verdnderungen des Blutzuckers zu rechnen. 

2. Reduktion durch Blutascorbinséure bei der Hagedorn-Tit- 
ration und durch Urinascorbinsdaure bei der Benedict-Titration. 

Da der Verf. zum Teil den Blutzucker wahrend der vorsichge- 
henden Belastung mit Ascorbinséure untersucht, ist es vorstellbar, 
dass ein Teil des Reduktionswertes bei der Titration nach HAGE- 
DORN auf einer Reduktion der Blutascorbinsaure beruht. Bei der 
Untersuchung einer wiissrigen Ascorbinsaurelésung in der Stirke 
von 200 mg®/o zeigte diese bei der Titration nach HAGEDORN einen 
Reduktionswert, der 74 mg®/o »Zucker» entsprach, wiihrend, 
wenn die gleiche Lésung zur Hilfte verdiinnt wurde, der Reduk- 
tionswert auf 29 mg®/o sank. Es scheint somit so zu sein, dass in 
schwiacherer Lésung relativ mehr Ascorbinsiure wihrend der in 
die Titration eingehenden Kochprozedur zerst6rt wird. Verf. hat 
in Kap. IV gezeigt, dass wenn man Kindern, die eine lange Zeit 
hindureh taglich grosse Dosen Ascorbinsaure erhielten (100—150 
mg pro die), eine weitere grosse einmalige Ascorbinsiuredosis 
zufiihrt per-os oder intramuskulir, man doch nicht erreichen 
kann, dass ihre Serumascorbinsdure iiber 3,84 mg®/o steigt. Ein 
so schwacher Ascorbinsiuregehalt muss die Hagedorn-Titration 
nicht nennenswert beeinflussen und die Frage ist, ob dieser tiber- 
haupt dem Kochprozess widerstehen kann. Ich habe Kontroll- 
unteruchungen bei einer 4 mg®/oigen wassrigen Ascorbinsdurelé- 
sung, entsprechend der héchsten Ascorbinsiurekonzentration, von 
der man erwarten kann, dass sie bei meinen Versuchen im Blute 
auftritt, angestellt: 

15 Blindproben nach HAGEDORN verbrauchten im Mittelwert 

1,8973 ccm Thiosulfat, 

15 Blindproben mit Zusatz von Ascorbinsiure verbrauchten im 

Mittelwert 1.9006 ccm Thiosulfat. Die Differenz an verbrauch- 

tem Thiosulfat zwischen den beiden Gruppen der Proben be- 
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trigt somit 0,0033 + 0,0035, d. h., dass die Ascorbinsdure in der 

angegebenen Starke nicht auf das Ergebnis der Blutzucker- 

titration nach Hagedorn einwirkt. 

Nachdem Verf. beobachtete, dass die in der Untersuchung vor- 
handenen, Almén-negativen Urinproben manchmal die Bene- 
dictsche Lésung reduzierten, wurde kontrolliert, ob dies viel- 
leicht auf dem Gehalt des Urins an Ascorbinsiure beruhen kénn- 
te. Es ergab sich, dass dies der Fall war. Da die Blut-Nieren- 
schwelle' fiir Ascorbinsaure sehr niedrig ist und die Nieren an- 
scheinend ein unbegrenztes Konzentrationsvermégen haben, 
wenn es sich um Ascorbinséure handelt, kann der Gehalt an 


Tabelle 3 a. 


Das Vermégen der Ascorbinsiure die Benedictsche Lésung zu reduzieren. 


Benedictsche Lésung II 
Lésung entfarbt. spricht % “Zucker”. 


Wisserige 
Asc.-S.-Lésung 


500 mg% 0,59 0,60 0,62 0,34 0,83 0,82 
400 » 0,74 0,77 0,75 0,27 0,26 0,27 
300» 0,93 0,92 095 | 0,21 0.22 0,21 
200 » 1,51 1,52 1,53 | 0,13 0,13 0,18 
100» 3,20 3,10 310 | 0,06 0,07 0,07 


dieser im Urin bei Belastungsversuchen so gross werden, dass er 
die Benedict-Titration beeinflusst. Man erhalt also mit dieser 
Methode unter den genannten Umstinden fiir den Urinzucker 
einen zu hohen Wert. In Tabelle 3a habe ich die Reduktionsziffern 
fiir eine Anzahl Ascorbinséiurelésungen von verschiedener Kon- 
zentration zusammengestellt. Mit Hilfe dieser Werte und der 
Kenntnis des Gehaltes an Ascorbinsiure in den verschiedenen 
Almén-positiven Urinportionen, kann man also den wirklichen 
Urinzuckerwert nach BENEDICT berechnen. Leider wurde diese 
Beobachtung nicht von Anfang an gemacht, weswegen Verf. die 
Ascorbinsaureausscheidung im Urin nicht in allen Fallen ver- 
tolgte. 


' Siehe Trier, S. 89. 
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IV. Studien tber den Verlauf der Blutzuckerkurve nach Glykose- 
bzw. Andrenalinbelastung bei ein- und demselben Kinde, und 
zwar einerseits wahrend eines C-hypovitaminotischen Zustandes 
und andererseits nachdem dieser durch Zufuhr von reiner 
Ascorbinséure aufgehoben war. 


(Ausserdem auch Untersuchungen tiber die Wirkung einer grossen, einma- 
ligen Ascorbinsauredosis auf die Blutzuckerkurve bei schlechtem bzw. gutem 
C-Standard.) 


Friihere Versuche ahnlicher Art konnte Verf. in der Literatur 
nicht auffinden. Die Untersuchungen wurden bei einigen Kin- 
dern mit unheilbaren Defekten ausgefiihrt (Spina bifida {Myelo- 
meningocystocele] + Hydrocephalus bzw. mongoloide Idiotie). 

Zeigte das Kind zu Beginn der Untersuchung einen guten C- 
Standard so wurde zuerst eine Glykose- und Adrenalinbelastung 
vorgenommen. Hierauf wurde das Kind auf eine beziiglich C- 
Vitamin schlechtere Diat gesetzt. Vollig C-frei konnte diese nicht 
gemacht werden. Es war namlich notwendig nicht nur eine aus- 
reichend kalorienreiche Kost zuzufiihren, sondern diese auch so 
schmackhaft und abwechslungsreich zu gestalten, dass das Kind 
sie zu sich nahm, sonst konnte man ja Gefahr laufen, einen 
reinen Inanitionseffekt zu erhalten. Nachdem diese Diat eine ge- 
wisse Zeit lang beibehalten wurde, wurde die Glykose- bzw. 
Adrenalinbelastung wiederholt und hernach die Serumascorbin- 
saure teils bei niichternem Magen und teils 2 Stunden nach Zu- 
fuhr von 10 mg Ascorbinsaure per kg K6rpergewicht untersucht. 
Im weiteren Verlauf wurde dauernd die gleiche C-arme Diat ver- 
abreicht, doch wurde pro Tag die Dosis reine Ascorbinsaure zu- 
gelegt, tiber die weiter unten nahere Angaben gemacht werden. 
Nachdem der C-Standard bestimmt wurde, wurde die Unter- 
suchung wiederholt. Es handelt sich also um ein Experimentum 
crucis und der Patient ist hiermit seine eigene Kontrolle. 

Uber einen Teil dieser Untersuchungen veréffentliche Verf. am 
1. 6. 1938 eine vorlaufige Mitteilung (HAMNE 3), da diese aber 
spater erweitert wurden und da auch der Effekt der augenblick- 
lichen Ascorbinsaurezufuhr auf den Kohlehydratstoffwechsel bei 
C-hypovitaminotischen Kindern studiert wurde, folgt hier ein aus- 
fiihrlicherer Bericht tiber dieselben. 
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Die in diesen Versuchen verwandte C-arme Diait wurde unter 
Leitung der Anweisungen in der Arbeit von GOTHLIN, FRISELL 
und RUNDQVIST zusammengestellt. Die Diatvorschriften waren 
folgende: 

Absolut verboten: Ungekochte Milch, Kartoffel, Gemiise, Hage- 
buttengerichte, Frucht und Fruchtsaéfte, Beeren und Beerensiafte, 
mit Ausnahme von Preisselbeern, da diese keine im Meer- 
schweinchenversuch nachweisbare C-Vitaminmengen enthalten 
(HAMNE, WIDMARK, NAESLUND). Einigemal wurde auch gekoch- 
ter Schwarzbeersaft zu Suppe oder Creme erlaubt, da bereits 
frischer, rohgepresster Schwarzbeersaft arm an C-Vitamin ist 
(GROTH). 

Milch war in der Diat in einer Menge von 300 g pro Tag ent- 
halten und nur nach vorherigem Kochen in verzinnten Kupfer- 
gefiissen ohne Deckel 1 Stunde lang verabreicht. 

Erstes Friihstiick: Tee mit 100 g der Milch sowie Zwieback. 

Zweites Friihstiick: Haferbrei, mit Wasser und 50 g der Milch 
(eventuell mit Pflaumen) gekocht, Butterbrot, Zwieback mit But- 
ter, Eier, franzésisches Omlett (also ohne Milch oder Sahne), ge- 
kochte Fischklésschen mit geschmolzener Butter. 

Mittagessen: Suppen: Marmitbouillon mit Nudeln; Fleisch- 
bouillon mit Nudeln; Fruchtsuppen nur aus Rosinen, Pflaumen, 
Aprikosen, rote Sagosuppe. 

Hauptgerichte: Pudding aus Hering, Dorsch, Lachs, Fleisch 
(am ehesten junges Schweinefleisch), alles mit Reis und Ei her- 
gestellt; gut gekochte braune Bohnen; gekochter Fisch mit 
Spaghetti; Fischklésschen mit geschmolzener Butter; Brotpud- 
ding; Reispfannkuchen. 

Nachtisch: Aprikosen- und Pflaumenpuré; Preisselbeercreme 
mit Reisflocken; mitunter Creme aus gekochtem Schwarzbeer- 
saft. 

Zum Mittagessen wurden 100 g der Milch (gekocht) angewandt. 

Abendessen: Haferbrei, gekocht aus Wasser und 50 g der ge- 
kochten Milch, Brot und Butter. 

Die Rachitisprophylaxe wurde durch periodenweise Zufuhr 
eines konzentrierten Fischélpraparates (Decamin, Jecototal, 
Ultranol) bewerkstelligt. 


Fall I. Nils P., N. S. 696/1936. Diagn.: Spina bifida (Myelo- 
meningocystocele) + Hydrocephalie + Idiotie. 

Geboren den 17. 9. 1936, Geburtsgewicht 3050 g. Wurde in das 
»Norrtulls sjukhus» im Alter von 16 Tagen aufgenommen. 
Flaschennahrung. Vom 6. Monat an Fruchtsaft, mit 9 Mon. Brei- 
kost. Die Kost wird allmahlich vermehrt und im 11. Monat ist 
die gemischte Kleinkinderkost erreicht, in welcher fast taglich an 
C-Vitamin reicher Hagebuttentee enthalten war. Als Rachitispro- 
phylaxe periodenweise Ultranol. 

Am 29. 9. 37, in einem Alter von 1 Jahr und 12 Tagen (Gewicht 
10.540 g) wurde der C-Standard untersucht und als sehr gut be- 
funden: Keine erhdhte Kapillarverletzbarkeit (Probe nach 
GOTHLIN an einem Arm, 60 mm Hg/15 Min keine Petechie). Se- 
rumascorbinsaure-Niichternwert 0,88 mg®/o, 2 Std. nach Belas- 
tung mit Ascorbinsiure 10 mg/kg K6érpergewicht = 3,84 mg®/o. 

Glykosebelastung 1 g/kg Kérpergewicht, zeigte bei diesem guten 
C-Standard einen normalen Verlauf der Blutzuckerkurve (12. 10. 
37, Fig. 1), sie erreichte ihr Maximum, 184 mg®/o, nach 34 Min. 
Nach 1 Std. 15 Min. naherte sie sich dem Niichternwert, 1 Std. 
30 Min. befand sie sich weit unter demselben. Die alimentiire 
Hypoglykamie erreichte ihren niedrigsten Wert nach 1 Std. 45 
Min. (64 mg®/o), hernach lagen im weiteren Verlauf die Werte 
iiber der Niichternkurve. 

Am 16. 10. 37 wurde Pat. auf die oben genannte C-arme Diit 
gesetzt und am 2. 1. 38 (= nach 78 Tagen) wurde die Glykose- 
belastung wiederholt. Wir fanden nun eine Verspitung der Re- 
sorption. Die Kurve stieg spiter héher, bis zu 210 mg®/o. Uber- 
raschend ist auch, dass die alimentaér bedingte Insulinwirkung 
spater eintritt. Die Kurve steht somit '/2 Stunde lang zwischen 
den Werten 190—210 mg°/o (6 Proben in dieser Zeit entnommen), 
worauf sie schnell sinkt, nach 2 Std. erreicht sie den hypoglyk- 
amischen Wert von 46 mg®/o und als der Versuch nach 4 Std. 
abgebrochen wurde, lagen die Blutzuckerwerte noch auf einem 
Niveau, das weit niedriger als das der Niichternkurve war. 
Eine nachfolgende Untersuchung des C-Standards am 15. 1. 38 
ergab einen Serumascorbinsaiurewert bei niichternem Magen von 
0,03 mg®/o, der nach Belastung mit 10 mg Ascorbinsiiure pro kg 
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Fig. 1 
Fall |. Geb. 17. 9. 36. Glykosebelastung (nach Nachtpause) mit 1 g/kg 
Kérpergew. bei verschiedenem C-Standard. 
. «+ 12.10.37. Krankenhauskost + Hagebuttentee. Guter C-Standard. 
10.9 g Glykose. 
o o 2.1.38. Nach 78titiger C-armer Diit. Schlechter 
11.5 g Glykose. 
X 25. 2. 38. Nach 


C-Standard. 
37tagiger Asc. S.-Zulage (100-150 mg tagl.) zur 
gleichen C-armen Diat. Wieder guter C-Standard. 12.20 
kose. 


g Gly- 

* 18.3.38. Niichternkurve bei gutem C-Standard. 

29. 9. 37. Krankenhauskost + Hagebuttentee. Serumasc. S.-Niichternwert: 
0,88 mg®/o, 2 Std. nach Belastung 3,84 mg°/o. Géthlinprobe auf 
einem Arm 0 Petechien. 

15. 1. 38. C-arme Diit seit dem 16. 10. 37. 


Serumasc. S.-Niichternwert: 0,03 
mg°/o, 2 Std. nach Belastung 0,14 mg®/o 
chien. 


Géthlinprobe 5 Pete- 


i 
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11. 2. 38. C-arme Diat + 100-150 mg Asc. S. tagl. seit dem 19. 1. 38. Serumase. 
S.-Niichternwert 1,85 mg®/o, 2 Std. nach Belastung 2,88 mg?®/o. 

19. 3. 38. C-arme Diat + 100-150 mg Ase. S. tagl. seit dem 19. 1. 38. Serumasce. 


S.-Niichternwert 1,22 mg®/o, 2 Std. nach Belastung 2,56 mg®/o. 
G6thlinprobe auf einem Arm 0 Petechien. 


Kérpergewicht in 2 Std. nur auf 0,14 mg®/o stieg. Die Géthlin- 
probe, 60 mm Hg/15 Min. an einem Arm, ergab 5 Petechien. 

Vom 19. 1. 38 wurden zu der C-armen Diat taglich 100 mg 
synthetisch reine Ascorbinsaéure zugelegt und die Dosis vom 25.1. 
auf 150 mg pro Tag erhéht. Am 25. 2. 38 (also nach 37 Tg. langer 
Zufuhr von C-Vitamin) wurde die Glykosebelastung wiederholt 
und die Kurve zeigte nun eine gute Ubereinstimmung mit der 
Ausgangskurve (Fig. 1). 

Die Untersuchung des C-Standards zeigte bereits 14 Tg. vor 
diesem Versuch (d. h. am 11. 2. 38) einen hohen Serumascorbin- 
saurewert: Niichternwert 1,85. mg®/o, 2 Std. nach Belastung 2,88 
mg®/o. Eine neue Bestimmung am 19. 3. 38, wahrend der ganzen 
Zwischenzeit mit Zufuhr von 150 mg Ascorbinsaure tagl., ergab 
einen Niichternwert von 1,22 mg®/o und 2 Std. nach Belastung 
einen Wert von 2,56 mg®/o. Es war somit keine weitere Erhéhung 
des Serumwertes eingetreten und die genannten Werte sind also 
als die héchsten fiir ein Kind in diesem Alter anzusehen, da die . 
tagliche Zufuhr den Bedarf weit tiberschreitet und ein grosser 
Teil mit dem Harn ausgeschieden wird. 

Adrenalinbelastungen wurden bei dem gleichen Pat. wahrend 
der verschiedenen Phasen des C-Standards ausgefiihrt. Aus Tier- 
versuchen wissen wir, dass bei Skorbut die Glykogenspeicherung 
in der Leber verschlechtert wird (Teil B, Kap. IX). Man konnte 
deswegen médglicherweise einen schlechteren Adrenalineffekt 
wahrend dieses Zustandes erwarten. Nach 3 Monate langer C- 
armer Diat sind bei diesem Pat. jedoch keine klinischen Zeichen 
fiir Skorbut aufgetreten, so dass wir uns mit der Bezeichnung C- 
Hypovitaminose begniigen miissen und wir haben wohl Anlass 
anzunehmen, dass der Glykogenvorrat nicht zu stark abgenom- 
men hat. Bei der Glykosebelastung stellten wir ja wahrend des 
schlechten C-Standards eine verspatete Insulinwirkung fest. Man 
sollte in diesem Zustand, im Hinblick auf den Antagonismus 
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zwischen Insulin und Adrenalin, méglicherweise eine ungehemm- 
tere Adrenalinwirkung zu Beginn des Versuches erhalten. Wie 
aus Fig. 2 zu beurteilen ist, scheint dies auch der Fall zu sein. 
Doch bemerkte ich erst bei der Reinschrift der Protokolle, dass 
durch eine falsche Berechnung 0,40 cem Sol. adr. an Stelle der 
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Fig. 2. 
Fall I. Geb. 17. 9. 36. Adrenalinbelastung (Sol. Adr. 0,30 cem/10 kg Kér- 
pergew.) bei verschiedenem C-Standard. 
. + 14. 10. 37. Gew. 11,220 kg. Sol. Adr. 0,34 com. Guter C-Standard. 
o o 28. 12. 37. Gew. 11,600 kg. Sol. Adr. 0,40 cem. Schlechter C- 
Standard. 
Xooe-e- x 4. 3. 38. Gew. 12,330 kg. Sol. Adr. 0,37 ccm. Wieder guter C- 
Standard. 
+ 18. 3. 38. Niichternkurve bei gutem C-Standard. Uber Serumasce. 


S. s. Fig. 1 und die Kasuistik. 


beabsichtigten 0,35 ccm (= 0,30 cem/10 kg Kérpergew.) wahrend 
des C-hypovitaminotischen Stadiums zugefiihrt wurden. Es ist 
wohl nicht wahrscheinlich, dass dieser geringe Unterschied die 
grossen Abweichungen von den Kurven bei gutem C-Standard 
bedingte, aber da auf jeden Fall ein technischer Fehler vorliegt, 
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will ich diesem Adrenalinversuch keine gréssere Bedeutung zu- 
schreiben. 

Um zu ermitteln, ob der Verlauf der Glykosekurve wiihrend 
einer C-Hypovitaminose auch durch eine akute Zufuhr einer 
grésseren C-Dosis beeinflusst werden kann, wurde die C-Zulage 
am 21. 3. 38 wieder aus der Diat gestrichen. Wahrend des Som- 
mers war Pat. ebenso wie die tibrigen Kinder, deren Gesundheits- 
zustand es zuliess, wihrend des sonnigen Teiles des Tages im 
Freien. Pat. entwickelte sich k6rperlich gut und besass gute 
Farbe. Hier und da angestellte Proben ergaben keine erhéhte 
Kapillarverletzbarkeit und man glaubte, dass der wihrend des 
Sommers vielleicht héhere C-Gehalt der in der Diat enthaltenen, 
wenn auch dusserst geringen C-Quellen das Auftreten einer C- 
Hypovitaminose verhinderte. Pat. zeigte aber nachdem mit der 
C-armen Diat den ganzen Herbst bis zum Marz des folgenden 
Jahres (1939) fortgesetzt wurde, einen auffallend guten Allge- 
meinzustand. Niemals war Gingivitis vorhanden, die Blutwerte 
waren normal und am 11. 3. 39 fiel die G6thlin-Probe negativ 
aus, indem eine Stauung mit 50 mm Hg 15 Min. lang am rechten 
Arm innerhalb eines Kreises mit 4 cm Diameter nur 1 Petechie 
ergab, am linken Arm keine. Am folgenden Tage wurde die 
Serumascorbinsaure untersucht, die einen Niichternwert von 0,26 
mg®/o aufwies, der nach Belastung mit 10 mg Ascorbinsiure pro 
kg Kérpergew. (137 mg) nach 2 Std. auf 0,52 mg®/o stieg. Es 
wurde mit der C-armen Diat fortgesetzt. Am 19. 5. 39 wurde eine 
Glykosebelastung vorgenommen, die am 22. 5. wiederholt wurde 
mit gleichzeitiger Zufuhr von 400 mg Ascorbinsaure intramusku- 
lar; die Blutzuckerkurve besass in diesem letzteren Falle eine 
absehwert kleinere Glykosearea verglichen mit der Kurve ohne 
C-Zufuhr (Fig. 3). Eine Blutuntersuchung zeigte am 19. 5: Hb 
80 °%o, Erythrocyten 4,49 Mill., Leukocyten 10.200, Segm. 44 °/o, 
Eosinophile 2 °/o, Lymphoc. 52 °/o, Monoc. 2 °/o; am 21. 5. betrug 
der Serumascorbinsiure-Niichternwert 0,19 mg®/o, nach Belas- 
tung mit 10 mg Ascorbinséure pro kg Kérpergew. (139,5 mg) 
stieg der Wert nach 2 Std. auf 0,48 mg?®/o. 

Es zeigte sich also, dass es bedeutend schwerer war den C- 
Standard nach Erreichung des Alters von 1'/2 Jahren herabzu- 
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pressen als wahrend der Altersperiode 13.—16. Lebensmonat, und 
dass dieses Verhalten unabhingig von der Jahreszeit war. 
Eine Adrenalinbelastung wahrend der zweiten C-Hypovitami- 
nose-Periode, ergab eine bestimmte Blutzuckerkurve (20. 5. 39), 
Blutz. 
mg % 


Fig. 3 
210— 


0 30 1 Std. 30 2 Std. 30 3 Std. 30 4 Std. 
Fig. 3. 
Fall |. Geb. 17. 9. 36. Die Kurven veranschaulichen die Senkung der 


postalimentairen Blutzuckerkurve nach Zufuhr einer grossen. 
einmaligen Asc. S.-Dosis wahrend des C-hypovitaminotischen 


Stadiums. 

° - 19. 5. 39. Gew. 13,95 kg. 13,95 g Glykose. 

Eeocccees x 22. 5. 39. Gew. 13,65 kg. 13,95 g Glykose + 400 mg Asc. S. intra 
musk. 


21. 5. 39. Serumasc. S.-Niichternwert 0,19 mg®/o, 2 Std. nach Be- 
lastung 0,48 mg®/o. 


deren Einzelheiten aus Fig. 4 ersichtlich sind. Als die Belastung 
am 23. 5. bei gleichzeitiger C-Zufuhr (auch die beiden vorher- 
gehenden Tage wurde Ascorbinséiure in Zusammenhang mit der 
Glykosebelastung und der Bestimmung des C-Standards verab- 
reicht) wiederholt wurde, zeigte sich, dass die Blutzuckerkurve 
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nach Adrenalinzufuhr bei dieser akuten Verbesserung des C- 
Standards im ersten Teil ihres Verlaufes héher anstieg. Es ergab 
sich also ein Befund der im Gegensatz zu dem bei dem ersten 
Adrenalinversuch stand, bei dem aber wegen einer unbedeutenden 
Fehldosierung des Adrenalins ein Vorbehalt gemacht wurde. 

Die Versuchsserie, tiber die oben berichtet wurde, deutet somit 


Blutz. 
mg % 
Fig. 4 
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Fig. 4. 
Fall |. Geb. 17. 9. 36. Adrenalinbelastung (Sol. Adr. 0,30 ccm/10 kg 
K6érpergew.) wahrend des C-hypovitaminotischen Zustandes, teils 
ohne und teils bei gleichzeitiger Zufuhr einer grossen Asc. S.- 
Dosis. 
. - 20. 5. 39. Gew. 13,95 kg. Sol. Adr. 0,42 ccm. 
x- -----x 23. 5. 39. Gew. 13,54 kg. Sol. Adr. 0,41 ccm + 400 mg Asc. S. 


intramusk. 
21. 5. 39. Serumasc. S.-Niichternwert 0,19 mg®/o, 2 Std. nach Be- 


lastung 0,48 mg°/o. 


darauf hin, dass wdéhrend der C-Hypovitaminose die Blutzucker- 
kurve nach der Glykosebelastung abnorm verlduft und nach C- 


Zufuhr wieder normal wird. 
Um nun zu ermitteln, ob auch bei volliger C-Sattigung die Zu- 
fuhr einer grossen C-Dosis einen Einfluss in der beriihrten Hin- 


sicht ausiiben kann, wurde zu der C-armen Diat erneut vom 27. 
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5. 39 an 150 mg Ascorbinsdure pro Tag zugelegt. Eine Unter- 
suchung am 5. 7. 39 (nach 39 Tage langer C-Zufuhr) zeigte, dass 
der Blutserum-Niichternwert sich bei 2,08 mg®/o Ascorbinsaure 


Blutz. 
% 
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Fig. 5. 
Fall |. Geb. 17. 9. 36. Die Kurven veranschaulichen den Einfluss einer 


grossen einmaligen Asc. S.-Dosis auf die postalimentire Hyper- 
glykamie bei gutem C-Standard. Wesentlich geringerer Unter- 
schied zwischen den Kurven, verglichen mit den Verhaltnissen 
bei schlechtem C-Standard (s. Fig. 3). 


. + 11. 7. 39. Gew. 13,58 kg. 13,58 g Glykose. 
Neo-+---- x 13. 7. 39. Gew. 13,66 kg. 13,66 g Glykose + 400 mg Ase. S. 
intramusk. 


5. 7. 39. Serumasc. S.-Niichternwert 2,08 mg®/o, nach 2 Std. Be- 
lastung 2,50 mg®/o. 


hielt und dieser Wert stieg 2 Std. nach Belastung mit 10 mg 
Ascorbinsaure pro kg Kérpergew. auf 2,50 mg °/o. 

Eine Wiederholung des Adrenalinversuches (Fig. 6) bei diesem 
guten C-Standard ergab auch jetzt eine héhere Blutzuckerkurve 
bei einer Extfa-C-Zufuhr (400 mg i. v.), wahrend die Senkung 
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der Glykosebelastungskurve nach einer Extra-C-Zufuhr jetzt viel 
weniger ausgesprochen als friiher war (Fig. 5). 

Fall II. Maj-Britt S., N. S. 430/37. Diagn.: Spina bifida 
(Myelomeningocystocele ++ Meningitis sanata). 

Geboren den 17. 5. 37. Geburtsgew. 3900 g. Wurde in das 
‘Norrtulls Krankenhaus» im Alter von 8 Tagen aufgenommen 
und verblieb dort wahrend der ganzen Beobachtungszeit. Mit 4 
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Fig. 6. 
Fall |. Geb. 17. 9. 36. Adrenalinbelastung (Sol. Adr. 0,30 cem/10 kg 
Kérpergew.) bei gutem C-Standard, und zwar teils ohne und 
teils bei gleichzeitiger Zufuhr einer grossen Dosis Asc. S. 
: * 4. 7. 39. Gew. 13,56 kg. Sol. Adr. 0,41 cm. 
X------ x 7. 7. 39. Gew. 13,65 kg. Sol. Adr. 0,41 ccm + 400 mg Asc. S. 


intramusk. 


Mon. Zeichen, die eine Meningitis vermuten liessen, die Fonta- 
nelle war gespannt. Eine seitliche Punktion der Cystocele ergab 
einen Liquor mit positiven Eiweissreaktionen (PANDY und 
NONNE) sowie 48 weissen Zellen pro cmm, von denen 65 °/o 
Polynukleare und 35 °/o Mononukleare waren. Die Infektion heilte 
aber mit einem Restzustand eines sehr miassigen Grades von 
Hydrocephalus und einer Verspatung der psychischen Entwick- 
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lung aus. Uber die letztere wurde im Alter von 7'/2 Monaten fest- 
gestelit: fixiert, ist aufmerksam, greift, lachelt und spielt mit dem 
Klapper. 

Flaschenernahrung. Rachitisprophylaxe durch periodenweise 
Zufuhr von Jecototal. Pat. war empfindlich fiir Infektionen und 
hatte im Anschluss an wiederholte Pharyngitiden eine sek. Ana- 
mie bekommen, die mit einem Ferro-Praparat behandelt wurde. 

Eine Untersuchung am 15. 1. 38 (Alter 8 Mon.) zeigte einen 
schlechten C-Standard, indem im Blutserum ein Ascorbinsdure- 
niichternwert von 0,015 mg®/o vorlag; 2 Std. nach Belastung (10 
mg/kg Kérpergew. = 55 mg) betrug der Wert 0,09 mg®/o. Am 8. 2. 
betrugen die entsprechenden Werte 0,10 mg®/o bzw. 0,15 mg®/o. 
G6thlin-Probe 60 mm Hg/15 Min. an einem Arm ergab 3 
Petechien. 

Zwischen den beiden Untersuchungen des C-Standards wurde 
eine Glykosebelastung ausgefiihrt (am 30. 1. 38, Alter 8'/2 Monate) 
und die Blutzuckerkurve zeigte auch hier den gleichen Typus 
wie im vorigen Fall wahrend der C-Hypovitaminose, namlich 
eine verspatete Insulinwirkung und eine betonte alimentire 
Hypoglykamie (Fig. 7). 

Vom 9. 2. 38 an wurde die Krankenhauskost durch Zulage von 
50 mg Ascorbinsdure pro Tag verbessert und diese Dosis wurde 
Tg. alt, Ascorbinsiureverabreichung seit 2'/2 Mon.), erreichte dice 
Biutzuckerkurve nach Glykosebelastung bedeutend niedrigere 
Werte und kehrte schneller zum Ausgangswert zuriick, verglichen 
mit dem Verhalten wahrend der C-Hypovitaminose des Pat., 
auch blieb jetzt die ausgesprochene postalimentare Hypoglykamie 
aus (Fig. 7). Einige Tage friiher (19. 4. 38) wurde im iibrigen 
ein ahnlicher Versuch vorgenommen, aber durch eine fehlerhafte 
Angabe des K6érpergewichtes, die ich erhielt, wurde 1 g Glykose 
zu wenig verabreicht. Ich habe aber auch diese Kurve zum Ver- 
gleich eingezeichnet. Sie stimmt ja in ihrem Typus mit der Nor- 
malkurve iiberein, obgleich die Blutzuckersteigerung noch ge- 
ringer ausfallt. Die Serumascorbinsaure zeigte am 30. 4. 38 einen 
Niichternwert von 0,92 mg®/o und einen 2 Std.-Wert von 
1,29 mg®/o. 

Bei der Adrenalinbelastung dieser Pat. (Fig. 8), sehen wir 
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wahrend der C-hypovitaminotischen Periode wie die Blutzucker- 
kurve nach einer hyperglykamischen Phase von 1 Std. 30 Min. 
nach und nach gegen hypoglykamische Werte strebt. Bei gutem 
C-Standard bleibt diese Tendenz aus und die Adrenalinkurve 
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Fig. 7. 
Fall Il. Geb. 17. 5. 37. Glykosebelastung (nach Nachtpause) mit 1 g/kg 
Kérpergew. bei verschiedenem C-Standard. 
. + 30. 1. 38. Flaschenkost. Schlechter C-Standard. 5,64 g Glykose. 
Xoeee-- x 24. 4. 38. Nachdem 2'/2 Mon. lang tgl. 50—100 mg Ase. S. zur 
Flaschenkost zugelegt worden waren, guter C-Standard. 7,08 g 
Glykose. 
oe ‘-—o 19. 4. 38. Zeigt Blutzuckerkurve bei gutem C-Standard. Gew. 6,96 


kg. Es wurden aber nur 5,96 g Glykose verabreicht (also 1 g zu 
wenig, s. Text, S. 40). 

28. 4. 38. Niichternkurve bei gutem C-Standard. 

15. 1. 38. Flaschenkost. Serumasc. S.-Niichternwert 0,015 mg®/o (= 0), 2 Std. 
nach Belastung 0,09 mg®/o. Géthlinprobe zur Feststellung der 
Kapillarresistenz, nur an einem Arm ausgefiihrt, 60 mm Hg/15 
Min. = 3 Petechien. 

8. 2. 38. Flaschenkost, Serumasc. S.-Niichternwert 0,10 mg®/o, 2 Std. nach Be- 
lastung 0,15 mg?®/o. 

30. 4. 38. Flaschenkost + 50—-100 mg Ase. S. tagl. seit dem 9. 2. 38. Serumasce. 
S.-Niichternwert 0,92 mg®/o, 2 Std. nach Belastung 1,29 mg®/o. 
Géthlinprobe neg. 
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folgt in ihrem spateren Teil im grossen und ganzen der Niichtern- 
kurve. Vergleichen wir mit dem vorhergehenden Falle, so finden 
wir auch dort, dass je besser der C-Standard war, desto geringer 
fallt die Senkung der Blutzuckerkurve nach der vorhergehenden 
Steigerung aus. 

Vom 1. 5. 38 wurde Pat. auf die oben angegebene C-arme 
Diat gesetzt. Am 13. 10. 38 (nach C-armer Diait 5 Mon. 12 Tage 
lang) wurde eine Glykosebelastung angestellt und wir fanden da 
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Fig. 8. 
Fall Il. Geb. 17. 5. 37. Adrenalinbelastung (Sol. Adr. 0,30 cem/10 kg Ké6r- 
pergew.) bei verschiedenem C-Standard. 
. - 5. 2. 38. Gew. 5,60 kg. Sol. Adr. 0,17 com. Schlechter C-Standard. 
Xee---- x 22. 4. 38. Gew. 7,97 kg. Sol. Adr. 0,21 ccm. Guter C-Standard. 
eee + 28. 4. 38. Niichternkurve bei gutem C-Standard. Uber Serumasce. 


S. s. Fig. 7 und die Kasuistik. 


den gleichen Typus der Blutzuckerkurve wieder (Fig. 9), wie 
wahrend der C-Hypovitaminose zu Beginn des Versuches (Fig. 7). 
Eine Wiederholung der Glykosebelastung mit intramuskularer 
Zufuhr von 350 mg Ascorbinsaure 7 Min. friiher, zeigte, dass auch 
eine akute Zufuhr einer grossen C-Vitamindosis die Blutzucker- 
steigerung nach Glykosezufuhr wesentlich vermindern kann und 
dass auch hier die Tendenz fiir eine nachfolgende Hypoglykamie 
abnimmt. 
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Eine Bestimmung des C-Standards an den dazwischen liegen- 
den Tagen zeigte am 15. 10. 38 einen Serum-Niichtenwert von 0,02 
mg°/o Ascorbinsaure, der 2 Std. nach Belastung (10 mg pro kg 
Kérpergew. = 97,3 mg) nur auf 0,09 mg®/o anstieg. Die Adrena- 
linbelastung zeigte wihrend der entsprechenden Periode, dass die 
akute C-Zufuhr die hyperglykaimische Reaktion etwas vermin- 
derte, wahrend die nachfolgende Tendenz zu einer Hypoglykamie 
auch jetzt ausblieb (Fig. 10). 
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Fall Il. 
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Geb. 17. 5. 37. Die Kurven veranschaulichen die Senkung der 
postalimentaren Blutzuckerkurve nach Zufuhr einer einmaligen 
grossen Dosis Asc. S. wihrend des C-hypovitaminotischen Zu- 
standes. 

13. 10. 38. Gew. 9,72 kg. 9,72 g Glykose. 

17. 10. 38. Gew. 9,80 kg. 9,80 g Glykose per os + 350 mg Ase. S. 
intramusk. 

15. 10. 38. Serumasc. S.-Niichternwert 0,02 mg®/o, 2 Std. nach 
Belastung 0,09 mg?®/o. 


Auch bei dieser Pat. war eine Wiederholung der Untersuchun- 
gen nach volliger Sattigung mit C-Vitamin geplant. Vom 26. 10. 38 
an wurden deswegen zu der C-armen Diat taglich 150 mg reine 
Ascorbinsaure zugelegt. Eine Glykosebelastung am 13. 12. 38 (so- 
mit nach einer C-Zufuhr von 1 Mon. 19 Tg.) ergab eine bestimmte 
Kurve (Fig. 11). Eine Bestimmung des C-Standards am 15. 12. 
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ergab den 
saure, der 


steigerung 


Blutz. 
mg % 


Fall I. 


107 mg Ascorbinsdure) auf 3,36 mg®/o anstieg. Als die Glykose- 
belastung am 16. 12. bei weiterer Zufuhr von 350 mg Ascorbin- 
saure intramuskular wiederholt wurde, wurde die Blutzucker- 


Die Adrenalinbelastung bei diesem guten C-Standard (Fig. 12) 
ergab jetzt bei einer weiteren Steigerung der C-Zufuhr (300 mg 
intramuskular) eine etwas hdhere Blutzuckerkurve, die in ihrem 
spateren Teil hingegen niedriger als die Vergleichskurve lag (also 
entgegengesetztes Verhalten gegeniiber friher) . 


hohen Serumniichternwert von 2,35 mg®/o Ascorbin- 
2 Std. nach Belastung (10 mg pro kg Kérpergew. = 


wie erwartet nur sehr unbedeutend beeinflusst. 


Fig. 10 
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Fig. 10. 


Geb. 17. 5. 37. Adrenalinbelastung (Sol. Adr. 0,30 ccem/10 kg 
Koérpergew.) wahrend des C-hypovitaminotischen Stadiums, teils 
ohne und teils bei gleichzeitiger Zufuhr einer grossen Dosis 
Asc. S. 

14. 10. 38. Gew. 9,73 kg. Sol. Adr. 0,29 ccm. 

18. 10. 38. Gew. 9,73 kg. Sol. Adr. 0,29 ccm sube. + 350 mg Asc. 
S. intramusk. 

15. 10. 38. Serumasc. S.-Niichternwert 0,02 mg®/o, 2 Std. nach 
Belastung 0,09 mg°/o. 
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Da diese Pat. ausgesprochen empfindlich fiir Infektionen war. 
wurde die hohe C-Zufuhr von 150 mg pro Tag fortgesetzt um zu 
untersuchen, inwieweit reichliche C-Zufuhr eventuell die Emp- 
fanglichkeit fiir Infektionen vermindern kénnte. Diese Medika- 
tion wurde also in der Zeit vom 26. 10. 38—29. 3. 39 vorgenom- 
men. Trotz einer evt. mit dem Alter zunehmenden Resistenz, hat 
sich wahrend der langen Periode der C-Zufuhr keine Tendenz zu 
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Fig. 11. 
Fall Il. Geb. 17. 5. 37. Die Kurven veranschaulichen den Einfluss einer 


grossen einmaligen Asc. S.-Dosis auf die postalimentére Hyper- 
glykamie bei gutem C-Standard. Die Asc. S.-Zufuhr bedingt nur 
eine unbedeutende Senkung der Blutzuckerkurve, verglichen mit 
den Verhiltnissen wahrend der C-Hypovifaminose (s. Fig. 9). 


+ 13. 12. 38. Gew. 10,66 kg. 10,66 g Glykose. 
16. 12. 38. Gew. 10,67 kg. 10,67 g Glykose per os + 350 mg Asc. S. 


intramusk. 
15. 12. 38. Serumasce. S.-Niichternwert 2,35 mg®/o, 2 Std. nach Be- 


lastung 3,36 mg®/o. 


einer erhéhten Resistenz bemerkbar gemacht (wahrend der letzten 
15 Wochen machte Patientin nicht weniger als 7 Pharyngitiden mit 
wenigstens 3 Tage langem, oft langerem Fieber durch). Und doch 
betrug die tagliche C-Zufuhr ein Vielfaches des Bedarfes und der 
Urin enthielt standig 6—7 mg®/o reduzierender Substanz (Ascor- 
binsaure). Eine Kontrolle beim Abschluss der Periode ergab am 
30. 3. 39 einen Serum-Niichternwert von 2,44 mg®/o Asc. s., der 
bei Belastung mit 10 mg Ascorbinsaiure pro kg K6rpergew. 
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Blutz. 
mg % 


(= 118,4 mg) nach 2 Std. auf 3,53 mg®/o anstieg. Die Belastungs- 
dosis 118,4 mg Ascorbinsiure wurde am 30. 3. 39 um 8 Uhr 30 
Min. verabreicht und dann wurde an den folgenden Tagen nur 
C-arme Kost gegeben. Der Urin reduzierte am 30. 3 um 12 Uhr 
35 Min. 77 mg®/o, die Probe um 16 Uhr 41 mg®/o, am folgenden 
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Fig. 12. 
Geb. 17. 5. 37. Adrenalinbelastung (Sol. Adr. 0,30 ccm/10 kg 
Koérpergew.) bei gutem C-Standard, teils ohne und teils bei 


Zufuhr einer grossen Dosis Asc. S. 

14. 12. 38. Gew. 10,69 kg. Sol. Adr. 0,32 ccm. 

17. 12. 38. Gew. 10,64 kg. Sol. Adr. 0,32 cem subec. + 300 mg Ase. 
S. intramusk. 

15. 12. 38. Serumasce. S.-Niichternwert 2,35 mg®/o, 2 
Belastung 3,36 mg®/o. 


nach 


Std. 


Tage, den 31. 3., um 12 Uhr 30 Min. 41 mg®/o, um 15 Uhr 35 Min. 
32 mg®/o, die Probe am dritten Tag, den 1. 4., um 10 Uhr redu- 
zierte 2 mg®/o. Wir verstehen somit, dass die friihere Zufuhr von 
150 mg Ascorbinsdure tdglich eine bedeutende Uberdosierung 
darstellen musste, dass die erreichten Blutwerte die héchsten vor- 
stellbaren Werte darstellen und dass ein bedeutender Teil des zu- 
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gefthrten Vitamins den Korper mit dem Urin verlasst. Und doch 
konnte nicht die geringste Resistenzzunahme gegeniiber Infektio- 
nen entdeckt werden. 

Die genannten Fieberperioden waren im iibrigen fiir die Ver- 
suche sehr stérend, die abgebrochen wurden, wenn wahrend ihnen 
Fieber auftrat. Die oben angegebenen Ergebnisse beziehen sich 
also auf die fieberfreien Intervalle. 

Auch bei dem vorhergehenden Falle, bei dem lange Perioden 
mit C-armer Diat mit langen Perioden mit reichlicher C-Zufuhr 
abwechselten, bei welchem aber die Empfanglichkeit fiir Infek- 
tionen nicht so ausgesprochen war, konnte ich keine Tendenz fiir 
eine bessere Resistenz wahrend den C-Perioden feststellen. 

Fall II. Klas S., N. S. 512/39. Diagn.: Mongoloide Idiotie. 

Natiirliche Geburt am 4. 2. 39. Geburtsgew. 4060 g. Brustmilch 
im 1. Mon., dann wurde das Kind in ein Kinderheim aufgenom- 
men. Am 6. 6. 39 wurde es im Alter von 4 Mon. 2 Tagen in das 
»Norrtulls Krankenhaus».auf Grund einer Nasopharyngitis und 
zur Ermittlung der geeignetsten definitiven Placierung aufge- 
nommen. Flaschenernahrung mit Zulage von Hagebuttentee und 
Zwieback vom 5. Mon. an; Muse mit 5'/2 Mon.; Brei vom 6. Mon. 
an. Rachitisprophylaxe mit Decamin periodenweise. Wiaihrend des 
gesamten Aufenthaltes im »Norrtulls Krankenhaus», d. h. bis 
zum 27. 2. 40 (1 Jahr 23 Tg. alt) wiesen die Haimoglobinproben 
(Autenrieth), 1—2 mal im Monat angestellt, Werte zwischen 80— 
90 °/o, einmal 100 °/o. 

Am 14. 9. 39 (Alter 7 Mon. 10 Tg.) wurde eine Glykosebelastung 
vorgenommen wahrend der Knabe Krankenhauskost erhielt und 
taglich Hagebuttentee bekam. Nach meinen friiheren Erfahrungen 
musste er also einen guten C-Standard aufweisen und ich glaube 
mich auch erinnern zu kénnen, dass die Serum-Ascorbinsiure- 
werte relativ hoch waren, leider wurden sie nicht in das Proto- 
kollbuch eingetragen. Die Blutzuckerkurve (Fig. 13) zeigte jetzt 
ein schnelles Ansteigen auf einen héchsten Wert von 183 mg°/o, 
der nach 15 Min. erreicht wurde, hernach sank sie schnell und 
erreichte den Ausgangswert nach 1 Std. 

Vom 21. 9. 39 wurde Pat. auf C-arme Diit gesetzt (s. S. 30) 
und als er diese 2 Mon. lang erhalten hatte, wurde die Glykose- 
belastung wiederholt (Fig. 13). Die Blutzuckerkurve stieg jetzt 
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wie bei Fall I langsamer an, aber zu einem weit héheren Wert, 
namlich 228 mg®/o, welcher erst nach 30 Min. erreicht wurde. 
Obgleich der C-Standard des Pat. keineswegs so niedrig wie bei 
Fall I herabgepresst wurde, sind doch die Serum-Ascorbinsaure- 


Fig. 13 


Fall Ill. Geb. 4. 2. 39. Glykosebelastung (nach Nachtpause) in diesem 
Falle mit 2 g/kg K6érpergew. bei verschiedenem C-Standard. 


X------ x 14. 9. 39. Krankenhauskost + Hagebuttentee. Guter C-Standard. 
13,74 g Glykose. 

. + 21. 11. 39. Nach 63tagiger C-armer Diat. Schlechter C-Standard. 
16,04 g Glykose. 

Orreertess o 2. 1. 40. Nach 35 Tg. langer Asc. S.-Zulage (100 mg tgl.) zu der 


gleichen C-armen Diat. Guter C-Standard. 17,70 g Glykose. 
27. 11. 39. C-arme Diat seit dem 21.9.39. Serumasc. S.-Niichternwert 0,12 mg®/e, 
2 Std. nach Belastung 0,54 mg®/p. 
5. 1. 40. C-arme Diaét + 100 mg Asc. S. tagl. seit dem 28. 11. 39. Serumasce. S.- 
Niichternwert 1,22 mg®/o, 2 Std. nach Belastung 1,92 mg®/p. 
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werte relativ niedrig: Niichternwert 0,12 mg®/o, 2 Std. nach Be- 
lastung (10 mg pro kg Kérpergew. = 86,2 mg) 0,54 mg®/o. 
Vom 28. 11. 39 wurde zu der C-armen Diit taiglich 100 mg 


Blutz. 
mg % 


Fall Il. 
X 


Fig. 14 
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Fig. 14. 
Geb. 4. 2. 39. Adrenalinbelastung (Sol. Adr. 0,30 cem/10 kg Kér- 
pergew.) bei verschiedenem C-Standard. 
16. 9. 39. Krankenhauskost + Hagebuttentee. Guter C-Standard. 
Sol. Adr. 0,21 ccm. 
23. 11. 39. C-arme Diit seit dem 21. 9, 39. Schlechterer C-Standard. 
Sol. Adr. 0,26 ccm. 
4. 1. 39. C-arme Diait + 100 mg Ase. S. tigl. seit dem 28. 11. 39. 
Guter C-Standard. Sol. Adr. 0,27 cem. 
Uber Serumase. S. s. Fig. 13 und die Kasuistik. 


Ascorbinsaure zugelegt und am 2. 1. 40 wurde eine neue Glykose- 


belastung 


einen Gehalt von 12 


vorgenommen. Der Urin wies in diesem Zeitpunkt 
13 mg®/o Ascorbinsaure auf. Die Blutzucker- 


kurve stieg jetzt, genau wie beim ersten Versuch bei C-reicher 
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Krankenhauskost, auf den Spitzenwert (192 mg®/o) innerhalb von 
15 Min. um hierauf rasch zu sinken und sich im weiteren Verlauf 
um diese Ausgangskurve zu winden (Fig. 13). Der C-Standard 
war in diesem Zeitpunkt sehr gut. Somit ergab die Bestimmung 
der Serumascorbinsiure am 5. 1. 40 einen Niichternwert von 
1,22 mg®/o und 2 Std. nach Belastung (10 mg pro kg Kérpergew.) 
einen Wert von 1,92 mg®/o. 


Blutz. 
mg % 
Fig. 15 
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Fig. 15. 


Fall Ill. Geb. 4. 2. 39. Blutzuckerkurven (niichtern) wihrend der Zeit 
7 h 45 Min.—11 h 45 Min. bei verschiedenem C-Standard. 


Xe----- x 11. 9. 39. Krankenhauskost + Hagebuttentee. Guter C-Standard. 

. —+ 25. 11. 39. C-arme Dit seit dem 21. 9. 39. Schlechterer C-Stan- 
dard. 

o—-—-o 9. 1. 40. C-arme Diét + 100 mg Ase. S. tagl. seit dem 28. 11. 39. 


Guter C-Standard. 
Uber Serumase. S. s. Fig. 13 und die Kasuistik. 


Ein Studium der Blutzuckerkurven nach Adrenalinbelastung 
(0,30 cem Sol. Adr. Parke-Davis pro 10 kg K6érpergew.) bei den 
genannten Variationen des C-Standards (Fig. 14), zeigte beim 
besten C-Standard die geringste Blutzuckersteigerung, doch sind 
die Variationen nicht grésser wie die, die man auch spontan sehen 
kann, wenn die Adrenalinbelastung bei ein und derselben Person 
wiederholt wird. 

Bei diesem Pat. wurde auch der Niichternblutzucker bei den 
verschiedenen C-Standards 4 Stunden nacheinander studiert. Die 
Werte lagen hier durchgehend bei besserem C-Standard etwas 
héher als bei schlechterem (Fig. 15). 
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Fall IV. Aina N., N. S. 569/39. Diagn. Avitaminose (Skorbut + 
Rachitis) + Bronchitis purulenta. Geb. 21. 6. 38. Unregelmissige 
Flaschenernahrung, zu Hause schlechte hygienische Verhaltnisse, 
keine Rachitisprophylaxe. Bei der Aufnahme in das Krankenhaus 
am 19. 6. 39 war das Kind dystrophisch (Gew. war da 6940 g in 
einem Alter von 1 Jahr). Skelett zeigte starke Epiphysenauftrei- 
bungen am Thorax und den Extremititen. In der Umgebung der 
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Fall IV. Geb. 21. 6. 38. Diagn. Pharyngo-Bronchitis + klin. und réntge- 
nol. Zeichen fiir Skorbut + Rachitis. Febril. In diesem Falle 
Glykose/kg Koérpergew. 

. > 20. 6. 39. Gew. 6,940 kg. Glykose 13,88 ¢g/139 cem Aqua. 
20. 6. 39. Serumasc. S. kann nicht bei niichternem Magen nach- 
gewiesen werden (Reduktion 0). Kapillarresistenz nach Géthlin, 
nur am rechten Arm = 6 Petechien (Stauung 50 mm Hg, 15 Min., 
Area 4 cm Diam.) 5 


hervorgekommenen Vorderzihne war das Zahnfleisch stark ge- 
schwollen und von Blutungen durchsetzt. Réntgenologisch be- 
stand die Ansicht, dass die Skelettveriinderungen nicht nur durch 
eine Rachitis erklart werden kénnen, sondern dass sie mit Be- 
stimmtheit auf das Vorhandensein von Skorbut hindeuten. Bei 
niichternem Magen konnte im Blut keine Ascorbinsaiure nach- 
gewiesen werden. Nachdem eine Glykosebelastung ausgefiihrt 
worden war, wurde das Midchen auf C-reiche Diat gesetzt (auch 


| 
\ 
Fig. 16. 
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Muttermilch) und eine medikamentése Behandlung der Rachitis 
und Bronchitis eingeleitet. Das Leben konnte aber nicht gerettet 
werden und bei der spateren Sektion wurde die Diagnose besta- 
tigt. — Die Glykosebelastung (Fig. 16) ergab bei dieser Pat. eine 
ausgesprochene und langdauernde Hyperglykaimie, auch der 
Niichternwert war sehr hoch. 


Zuzammenfassung und Besprechung. 


Durch Verabreichung einer C-armen Diat bei 3 imbezillen Kin- 
dern mit unheilbaren Defekten wurde eine C-Hypovitaminose 
hervorgerufen, die spiter dadurch behoben wurde, dass zu der- 
selben C-armen Diat reine, synthetische Ascorbinsiiure zugelegt 
wurde. 

Wahrend der C-Hypovitaminose stieg bei simtlichen Fallen 
die Blutzuckerkurve nach Glykosebelastung auf einen weit 
héheren Wert an und der Effekt der alimentaér ausgelésten Insu- 
linsekretion trat spater als bei normalem C-Standard auf. Die 
postalimentére Hypoglykamie war bei Fall [ und Il wahrend der 
C-Hypovitaminose stark ausgeprigt, waihrend sie bei Fall III 
fehlte, der aber die C-arme Diat nicht so lange wie die beiden 
ersten Falle erhalten hatte. 

Bei Fall I und II wurde erneut eine C-Hypovitaminose hervor- 
gerufen und es ergab sich, dass in diesem Zustande auch eine 
akute Zufuhr einer grossen Dosis C-Vitamin die Blutzuckerkurve 
normalisierte. 

Verf. kommt durch diese Versuche zu der Auffassung, dass 
waihrend einer C-Hypovitaminose die postalimentare Blutzucker- 
kurve einen abnormen Verlauf aufweist, um nach einer C-Zufuhr 
das normale Aussehen wieder zu erlangen. Demnach diirfte man 
bei einer Person mit gutem C-Standard keinen oder auf jeden 
Fall nur einen geringeren Effekt durch eine Extrazufuhr von C- 
Vitamin erhalten. In Versuchen bei einem zw6lfjahrigen Knaben 
(Fig. 17, Kasuistik Nr. V) mit gutem C-Standard erhielt Verf. 
auch keine Senkung der postalimentaéren Hyperglykamie durch 
die Zufuhr einer grossen Dosis C-Vitamin. Im Gegenteil, die Blut- 
zuckerkurve stieg in diesem letzteren Falle héher an, doch inner- 
halb der Grenzen spontaner Variationen. Auch bei Fall I und II 
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hatte Verf. Gelegenheit zu zeigen, dass nachdem die Patienten 
reichlich mit C-Vitamin versehen waren, eine extra zugefiihrte 
grosse Ascorbinsauredosis die postalimentare Hyperglykamie nur 


unbedeutend senkte. 
Die Ergebnisse der Adrenalinbelastungsversuche zeigten keine 
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Glykosebelastungen bei einem 12jahrigen Knaben mit gutem C- 
Standard. Die Kurven zeigen teils die Schwankungen im Ver- 
lauf der Blutzuckerkurve bei 2 Versuchen, ausgefiihrt mit 7 Ta- 
gen Zwischenraum (spontane Variationen), teils die ausgeblie- 
bene Senkung der Glykosekurve bei Extra C-Zufuhr bei gutem 
C-Standard. 
. + 15. 7. 38. Gew. 43,5 kg. 43,5 g Glykose. 
o 22. 7. 38. Gew. 43,7 kg. 43,7 g Glykose. 
X------ x 26. 7. 38. Gew. 43,7 kg. 43,7 g Glykose + 300 mg Asc. S. intra- 


musk. 
24. 7. 38. Serumasc. S.-Niichternwert 0,62 mg®/o, 2 Std. nach Be- 


lastung 2,29 mg®/o. 


gesetzmassigen Verhialtnisse und Verf. glaubt, dass Schwankun- 
gen in der Resorption des subcutan zugefiihrten Adrenalins eine 
Rolle spielen kénnen und stiitzt sich hierbei besonders auf Er- 
fahrungen bei Fall V_ dieses Kapitels, sowie auf die gleichen 
Erfahrungen bei Fall 3 in Kapitel VI. Gemeinsam fiir Fall I 
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und II ist aber, dass bei der Adrenalinbelastung wahrend der C- 
Hypovitaminose auch hier eine Tendenz zu einer Hypoglykamie 
nach der voriibergehenden Blutzuckersteigerung auftritt. 

Nur bei Fall IIf wurden Niichternkurven sowohl bei gutem als 
auch bei schlechtem C-Standard aufgenommen. In letzterem Falle 
lag die Kurve niedriger. 

Die beziiglich C-Vitamin stark minderwertige Diat, rief bei 3 
Kindern nach vielen Monaten keine Gingivitis oder andere 
Zeichen fiir Skorbut hervor. Doch wurde eine ausgesprochene 
Senkung der Serumascorbinséure erhalten, die in jiingerem 
Alter schneller eintrat als in etwas Alterem (= iiber 1'/2 Jahre). 
Fall I (geb. 17. 9. 36) erhielt die C-arme Diait vom 21. 3. 38—26. 
5. 39 (nur zweimal 10 mg Ascorbinsaure pro kg Koérpergew. im 
Zusammenhang mit der Bestimmung des C-Standards), ohne dass 
eine Blutungstendenz, Gingivitis oder eine auffalige Veranderung 
des Blutbildes entstanden wire (beziiglich der relativ guten 
Widerstandskraft von Sauglingen gegen C-Mangel s. auch BAv- 
MANN sowie HAMIL und Mitarbeiter); Verf. vermutet, dass auch 
andere Faktoren als C-Mangel bei der Entstehung eines klini- 
schen Skorbuts mitwirken. Der einzige kindliche Skorbutfall, den 
ich gesehen habe, hatte auf jeden Fall gleichzeitig eine ausge- 
sprochene Rachitis. Eine Glykosebelastung bei diesem Kinde, das 
gleichzeitig Fieber hatte, (Pharyngitis + Bronchitis purulenta, 
Lungenréntgenaufnahme wies keine Pneumoniezeichen auf), er- 
gab eine besonders abnorme Glykosekurve, die ungefahr wie bei 
Diabetes ausfiel (Fig. 16). Der Versuch sei als eine fiir sich 
stehende Beobachtung mitgeteilt, ohne dass ich auf ihn naher 
eingehe, da kein Kontrollfall in A4hnlichem Alter und mit Rachitis 
sowie ahnlichem Fieber zu beschaffen war. Auf Grund der Er- 
fahrungen bei C-Hypovitaminose diirfte dieser Versuch aber eine 
relative Stiitze fiir die oben ausgesprochene Auffassung iiber die 
Bedeutung des C-Vitamins fiir die Blutzuckerregulation sein. 

Als Nebenbefund kann angefiihrt werden, dass bei diesen Kin- 
dern keine Tendenz fiir eine erhéhte Resistenz gegeniiber Infek- 
tionen auf Grund einer reichlichen C-Zufuhr entdeckt werden 
konnte; die Kinder befanden sich die ganze Zeit iiber im gleichen 
Milieu (Fall II, der besonders empfindlich gegeniiber Infektionen 
war, ist hierfiir besonders instruktiv). Verf. hat in anderem Zu- 
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sammenhange (HAMNE 4) die Behauptung kritisch behandelt, 
dass C-Vitamin als Prophylaktikum gegen Infektionen wirken soll 
und ist diesbeziiglich derselben Ansicht wie u. a. BAUMANN, BAR- 
TELHEIMER, DiFs, HJARNE, INGALLS, KOSSEL sowie TRIER, ferner 
ein Teil der von TRIER in seiner Arbeit auf S. 113—115 zitierten 
Autoren. 

Bei drei Kleinkindern wurde nach bedeutender Uberdosierung 
mit C-Vitamin wahrend einer lingeren Zeit ein Serum-Niichtern- 
wert von im Mittelwert 1,62 mg®/o Ascorbinsaure (0,88—2,44) 


Tabelle 3 b. 


Die Maximalwerte der Serumascorbinsaure bei Fal! I—lll. 


Serumascorbinsiure 
in mg’ 
2 Std. 


Kost Dat. Alter vise] nach 
Nlchtern- Belastg. | 


wert | (10mg/kg 


K6érper- 
gew.) 
Fall I. 
Krankenhauskost mit Hagebutten- 29.9.37 1.J.12T¢. 0,88 3,84 
tee 
C-arme + 100—150 mg Asc. S. 11.2.38 Mo. 1,85 2,88 
tgl. Wihrend 23 Tg. 25 Tg. 
Wihrend 59 Tg. 19.3.38 1J.6 Mo. 1 2,66 
1 Tg. 
C-arme Diait + 150 mg Asc.S. tgl. 5.7.39 2.9 Mo. 2,08 2,50 
39 Tg. lang. 18 Tg. 
| Fall IT. 
Krankenhauskost + 50—100 mg 30.4.38 11 Mo. 0,92 1,29 
| Ase. 8. 81 Tg. lang. 13 Tg. 
'C-arme Diat + 150 mg Asc. 8S. 52 15.12.38 1.6 Mo. 2.35 3,36 | 
Tg. lang, 29 Tg. 
bzw. 156 Tg. lang. 30.3.39 1J.10 Mo. 2,44 3,58 | 
13 Tg. 
Fall III. 
C-arme Diit + 100 mg Asc.S. 38 5.1.40 11 Mo. 1,22 1,92 


Tg. lang. 1 Tg. | | 
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erhalten, der nach Belastung mit 10 mg Ascorbinsiure pro kg 
Koérpergew. nach 2 Std. auf 2,75 mg®/o (1,29—3,84) anstieg. Diese 
Werte stellen also die mit der angegebenen Methodik zu erhal- 
tenden héchstméglichen Serumascorbinsiiurewerte fiir das in 
Frage kommende Alter dar (s. Tabelle 3b). 


Wenn auch die Faille gut untersucht und die Versuche als 
Experimentum crucis durchgeftihrt worden sind, ist ihre Anzahl 
doch zu gering, um definitive Schliisse iiber die Rolle des C-Vita- 
mins bei der Blutzuckerregulation zu erlauben. Da es aber in 
der Natur der Sache liegt, dass kein grésseres gleichartiges Mate- 
rial erhalten werden kann, habe ich versucht auf andere Weise 
weitere Klarheit in der Frage zu erhalten. 


V. Der Einfluss des C-Vitamins auf den Nichternblutzucker 
des Menschen. 


STEPP, SCHROEDER und ALTENBURGER (1935) geben an, dass 
sie bei peroraler Verabreichung von Ascorbinsiure »niemals eine 
wesentliche Beeinflussung des Blutzuckers erzielen» konnten 
(Einzelheiten iiber das Material werden nicht mitgeteilt). Sie sind 
hingegen der Ansicht, dass intravenés zugefiihrte Ascorbinsiure 
den Blutzucker in senkender Richtung beeinflusst. Die Autoren 
injizierten bei 18 Personen mit verschiedenen Krankheiten 300 
rag Ascorbinsdure i. v. und untersuchten den Blutzucker 14/2, 1 
und 1'/2 Stunden nach der Injektion. Einer der Faille weist eine 
maximale Senkung von 46 mg®/o, 6 Falle von 20—30 mg®/o, 3 
Falle von 10—20 mg®/o und 8 Falle von 0—10 mg®/o (Mittelwert 
16,6 mg®/o) auf. 

ARMENTANO und Mitarbeiter (1935) konnten bei Normalperso- 
nen nicht finden, dass Ascorbinsaure (150 mg i. v.) den Niichtern- 
blutzucker beeinflusst. (Proben 5, 10, 15, 30, 60, 120 und 180 Min. 
nach der Injektion; Schwankungen des Blutzuckers um 6—8 
mg°®/o. Anzahl der Falle nicht mitgeteilt.) 

ASINELLI (1936) teilt mit, dass 250—300 mg intravenés verab- 
reichte Ascorbinséiure bei Normalpersonen den Blutzucker 1—2 
Stunden lang um 10—20 mg®/o herabsetzt (es werden keine Pri- 
marwerte mitgeteilt: ausserdem ist die Grésse des Materials nicht 
angegeben). 
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STOICESCO und GINGOLD (1936) ver6éffentlichen einen Versuch, 
in welchem 240 mg Ascorbinséure intravenés verabreicht wurden. 
Der Blutzucker betrug anfanglich 110 mg®/o und wies noch 15—30 
Min. nach der Injektion denselben Wert auf, nach 1 Stunde war 
er 103 mg®/o,! nach 90 Min. 93 mg®/o, nach 120 Min. 90 mg®/o, 
nach 180 Min. 83 mg®/o und nach 240 Min. 72 mg®/o. Nach 500 mg 
Ascorbinséure per os sinkt der Blutzucker von 113 mg®/o maxi- 
mal auf 82 mg®/o (nach 4 Stunden). Die Autoren sind der Ansicht, 
dass dieses Verhalten zu dem Schluss veranlasst, dass »Il s/agit 
d’un abaissement constant et prolongé de la glycémie aprés 
administration d’acide ascorbique.» 

PFLEGER und SCHOLL (1937) konnten weder vor oder nach 
Sattigung mit C-Vitamin einen Einfluss auf den Niichternblut- 
zucker durch Verabreichung von 300 mg Ascorbinsaure i. v. fest- 
stellen (6 Versuche, Blutzucker jede halbe Stunde, 3 Std. lang 
bestimmt). 

BARBUTO und LENZI (1938) geben an, dass bei normalglykimi- 
schen Personen 1000 I. E. Ase. S. eine Senkung des Blutzuckers 
von 11—22 mg®/o, 2000 I. E. eine von 22—27 mg®/o bewirkt. 

BOEHNCKE (1938) konnte mit grober Methodik (Greselius-Sei- 
fert) keine regelmassige Einwirkung von 300 mg Ascorbinsaure 
i. v. auf den Niichternblutzucker im Vergleich zu Kontrollver- 
suchen finden. Er konnte auch in Versuchen bei C-Vitamin-ge- 
sittigten Personen mit exakter Methodik (Hagedorn-Jensen) keine 
Senkung des Blutzuckers in den auf die Ascorbinsiureinjektion 
folgenden 1'/2 Stunden nachweisen. 

Mosonyi und Aszop1i (1938) verabreichten 300 mg Ascorbin- 
saure 8 Normalpersonen und finden eine Senkung des Blut- 
zuckers um 18—36 mg®/o: »Die Blutzuckersenkung ist eine zwei- 
phasische». (Der Blutzucker wurde im Abstand von !/2 bis 1 
Stunde 3—4 Stunden lang untersucht.) 

SEBESTA und Mitarbeiter (1939) kénnen bei 4 Normalpersonen 
keinen Einfluss der Ascorbinsaiure auf den Blutzuckerniichtern- 
wert nachweisen (300 mg 2 Personen, 1000 mg 2 Personen ver- 
abreicht, Blutzucker bestimmt nach !/2, 1, 2 und bei einem Fall 
auch nach 4 Stunden). 


Die Werte wurden approximativ aus der in der Arbeit wiedergegebenen 


Kurve berechnet. 
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Der blutzuckerregulierende Mechanismus strebt ja danach den 
Niichternblutzucker innerhalb relativ enger Grenzen zu halten. 
Dass hierbei doch keine Konstanz des Blutzuckers erreicht wird, 
sondern dass die Blutzuckerkurve auch wahrend des Fastens 
Schwankungen aufweist (s. K. M. HANSEN, SVENDSGAARD sowie 
meine eigenen Niichternkurven [Fig. 1, 7 und 15]), ist jetzt all- 
gemein bekannt. Beurteilen wir die Arbeiten, die weiter oben 
referiert wurden, so finden wir, dass die verschiedenen Autoren oft 
selbst nicht kontrolliert haben, wie sich die Niichternblutzucker- 
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Fig. 18. Beispiele fiir die Gréssenordnung der Variationen des Niich- 
ternblutzuckers (Kurven aus der Abhandlung von K. M. Hansen, 
Seite 28). 


kurve der Versuchspersonen ohne C-Vitaminzufuhr verhalt. Ver- 
glichen mit dem, was wir aus anderen Untersuchungen wissen, 
liegt aber (méglicherweise mit Ausnahme eines Falles der Arbeit 
von STEPP und Mitarbeitern) die blutzuckersenkende » Wirkung» 
des C-Vitamins, die von der Mehrzahl der oben angefiihrten 
Autoren festgestellt wurde, véllig innerhalb der Grenzen der Va- 
riationen, die der Niichternblutzucker auch ohne Vitaminzufuhr 
aufweisen kann. Ich will einige Kurven (Fig. 18) aus der Arbeit 
von HANSEN wiedergeben, um zu beleuchten, wie gross diese 
Spontanvariationen sein kénnen, sowie dass sie gerade einen sol- 


| | 
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chen wellenférmigen Verlauf, wie in den Vitaminkurven von Mo- 
SONYI aufweisen. 

Gerade im Hinblick auf das Streben des Organismus den Niich- 
ternblutzucker innerhalb gewisser Grenzen zu halten, ist es a 
priori nicht zu erwarten, dass es zu einer starkeren Wirkung des 
C-Vitamins auf den Niichternblutzucker kommt. Um einen evt. 
derartigen Effekt aufzuzeigen, muss auf jeden Fall ein relativ 
grosses Material gesammelt werden und die Versuche miissen 
selbstverstandlich sowohl ohne als mit C-Vitaminzufuhr durch- 
gefiihrt werden. Im Hinblick auf das, was meine eigenen Unter- 
suchungen in Kap. 1V ergeben haben, diirfte es wahrscheinlich 
am leichtesten sein einen solchen Effekt bei C-hypovitaminoti- 
schen Individuen nachzuweisen. 

Man koénnte auch auf dem Wege vorgehen, dass man die 
Nichternblutzuckerkurve bei C-hypovitaminotischen Personen 
verfolgt und die Untersuchung wiederholt nachdem deren C- 
Standard durch Ascorbinsdéurezulage normal geworden ist. Es 
ist doch sehr schwer ein solches Material zu erhalten. Ich selbst 
konnte eine derartige Untersuchung nur in einem Fall (Kap. IV, 
Fall Ill, Fig. 15) durchfiihren und will selbstverstandlich auf 
Grund dieser Einzelbeobachtung keine Schliisse ziehen. 

Man wiirde wahrscheinlich gréssere Aussichten haben eine evt. 
Beeinflussung des Blutzuckers durch Ascorbinsiure nachzu- 
weisen, wenn man den blutzuckerregulierenden Mechanismus 
durch Zuckerbelastung oder Adrenalininjektionen aus dem 
Gleichgewicht bringen und dann untersuchen wiirde, ob der Ver- 
lauf der Blutzuckerkurve nach diesem Eingriff durch C-Vitamin- 
zufuhr beeinflusst werden kann. Im folgenden Kapitel berichtet 
Verf. iiber derartige Untersuchungen. 


VI. Der Einfluss des C-Vitamins auf den Verlauf der Blutzucker- 
kurve nach Glykose- bzw. Adrenalinbelastung. 


Uber dieses Thema sind nur einige wenige Beobachtungen in der 
Literatur vorhanden. ARMENTANO und Mitarbeiter (1935) fiihrten 
somit ‘bei Normalpersonen Zuckerbelastungen aus und konnten, 
wenn diese nach Ascorbinsduremedikation (150 mg tagl.) wah- 
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rend 7 Tagen wiederholt wurden, nicht finden, dass die Medika- 
tion den Blutzucker nennenswert beeinflusst hat (Einzelheiten 
iiber das Material werden nicht mitgeteilt). 

STOICESCO und GINGOLD (1936) dagegen berichten teils tiber 
einen Versuch bei dem die intravenése Zufuhr von Ascorbinsiure 
(240 mg) eine Senkung und Verkiirzung der Hyperglykamie nach 
der Glykosebelastung bewirkte und teils einen Versuch mit ahn- 
licher Wirkung nach 500 mg Ascorbinsaure per os. 

ROLLER (2, 1936) gab einerseits einer gesunden Person und 
andererseits einem Patienten mit Basedow ein C-armes Abend- 
essen und verfolgte am niachsten Morgen den Blutzucker nach 
einem Probefriihstiick, teils ohne und teils mit Zulage von 
Ascorbinsaure. Er fand, dass Ascorbinsaure per os (1—3 g) die 
alimentare Blutzuckerkurve senkt (Niichternblutzucker und Blut- 
zucker nach 1, 1'/4, 1'/2 und 2 Std. nach dem Probefriihstiick 
bestimmt). 

PFLEGER und SCHOLL (1937) konnten keine Verainderung des 
Verlaufes der Blutzuckerkurve nach Zuckerbelastung finden, 
nachdem Normalpersonen mit Vitamin C gesattigt wurden, ver- 
glichen mit Belastungskurven vor dieser Sattigung (Einzelheiten 
iiber das Material werden nicht mitgeteilt). 

BOEHNCKE (1938) konnte mit grober Methodik (Greselius-Sei- 
fert) keinen Einfluss einer intravenés verabreichten Ascorbin- 
siuredosis auf die Hyperglykamie nach Galaktose- oder Trauben- 
zuckerverabreichung bei Rekonvaleszenten feststellen. 

WILLE (1939) berichtete iiber einen Fall mit spontaner Hypo- 
glykamie. Sie verabreichte diesem Patienten 50 g Traubenzucker 
per os. Nach einer Steigerung auf 192 mg®/o ging der Blutzucker 
innerhalb einer Stunde auf 54 mg®/o zuriick, wobei der Patient 
sich unbehaglich fiihlte. Eine halbe Stunde spiter war Patient 
so unruhig, dass keine Blutprobe zur Zuckerbestimmung ent- 
nommen werden konnte. Nach weiteren 5 Min. wurden 5 ccm 
Redoxon verabreicht, wobei es zu einer »schlagartigen Besserung» 
kam. Als der Blutzucker 15 Min. nach der Injektion bestimmt 
wurde, betrug er 90 mg®/o. Die Zuckerbestimmungen wurden so- 
mit mit einer so langen Zwischenzeit ausgefiihrt, dass man kaum 
Garantien dafiir besitzt, dass das Redoxon nicht bereits nachdem 
die spontane Erholung von der Hypoglykamie begonnen hatte, 
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zugetihrt wurde. WILLE gab ferner auf Grund von Unter- 
suchungen bei 2 Schizophrenen an, dass beim Abbruch des Insu- 
linshockes durch Zuckerzufuhr, Vitamin C zu einer schnelleren 
Zuckersteigerung und einem friiheren Erwachen fiihrt. 

SIGAL und KING (1936) fiihrten Glykosebelastungen bei Meer- 
schweinchen aus und bestimmten den Blutzucker teils beim 
hungernden Tier, teils 40—80—120 Min. nach Glykosezufuhr. 
Bei dem Vergleich von Kontrollen (2 mg Ascorbinsiure pro Tag) 
mit Tieren 10, 15 und 20 Tage ohne C-Zufuhr, sowie 10 und 15 
Tage nachdem die heilende C-Dosis wieder eingesetzt wurde, 
kamen sie zu dem Ergebnis, dass »successive stages of vit. C- 
deplation (10, 15 and 20 days) induce a corresponding rise in 
fasting blood sugar level and a distinctly lowered glucose tole- 
rance. The typical peak in the blood sugar curve moves charac- 
teristically upward and to the right with successive stages of vit. 
C-deficiency. Readministration of 10 mg of vit. C per day, after 
20 days depletion, induces a return to normal within 15 days». 

STEPP, SCHROEDER und ALTENBURGER (1935) gaben tiber die 
glykogenmobilisierende Wirkung des Adrenalins an, dass »am Ka- 
ninchen zeigte die Blutzuckerkurve nach Adrenalin bei gleichzei- 
tiger Ascorbinséiurezufuhr ein abweichendes Verhalten; héherer 
Gipfel, langsamerer Ablauf» (das Material wurde nicht veréffent- 
licht) und KREITMAIR (1934) gibt an, dass auch die blutzucker- 
steigernde Wirkung des Adrenalins bei dekapitierten Katzen 
ebenso wie seine kontraktionsbeférdernde Wirkung auf den iso- 
lierten Kaninchenuterus durch Ascorbinséure stimuliert wird. 

Hingegen teilten STOICESCO und GINGOLD (1936) einen Ver- 
such beim Menschen mit, in welchem die Hyperglykamiearea 
nach 1 mg Adrenalin abnahm, wenn gleichzeitig 300 mg Ascor- 
binsaure intravenés gegeben wurden. 


1. Material und Versuchsanordnung des Verfassers. 


Das Material umfasst 44 Versuchspersonen (34 miinnliche, 10 
weibliche), die bei der Untersuchung (Anamnese, Inspektion, 
Auskultation, Perkussion, Palpation, Urinuntersuchung und bei 
einem Teil der Kinder des Materials auch Senkungsreaktion) 
keine Zeichen fiir eine kérperliche Erkrankung aufgewiesen 
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haben. Einige Kinder, die wegen leichterer Grade milieubeding- 
ter Neuropathie in das Krankenhaus aufgenommen wurden, wur- 
den hingegen mitgenommen. Das Alter, Geschlecht, die Lange 
und das Gewicht der Versuchspersonen ist aus der tabellarischen 
Ubersicht zu ersehen (Tabelle 4). In dieser werden auch Angaben 
iiber den C-Standard der Versuchspersonen gemacht, der teils mit 
der Kapillarresistenzprobe von GOTHLIN, teils durch die C-Vita- 
minbestimmung im Blute der fastenden Personen (Nachtpause) 
und 2 Stunden nach Belastung mit 10 mg Asc. S./kg K6érperge- 
wicht (Methode von LUND und LIECK, in der Modifikation von 
HERLITZ), festgestellt wurde. 

Ein Teil der Versuchspersonen hat sich sowohl einer Glykose- 
als auch einer Adrenalinbelastung unterzogen. Bei diesen Fallen 
wurde eine Versuchsserie derart angeordnet, dass am 1. Tage 
eine Glykosebelastung, am 2. Tage eine Adrenalinbelastung vor- 
genommen wurde; am 3. Tage wurde die Blutascorbinsaure 
untersucht, am 4. Tage wurde die Glykosebelastung wiederholt, 
doch wurde unmittelbar vorher C-Vitamin intravenés verabreicht 
(400—500 mg), und zwar nach vorheriger Bestimmung des 
Niichternblutzuckers; am 5. Tage wurde die Adrenalinbelastung, 
ebenfalls mit vorhergehender intravenéser Ascorbinsaurezufubr, 
wiederholt. In anderen Versuchen wurde bei ein und derselben 
Person nur entweder eine Glykose- oder eine Adrenalinbelastung 
ohne und mit C-Vitaminzufuhr ausgefiihrt. In der Tabelle wurde 
die Teilnahme an dem entsprechenden Versuch mit + bezeichnet. 

Die Belastungsdosis betrug in den Glykoseversuchen 1 g Gly- 
kose, gelést in 10 g Wasser, pro kg Kérpergew. Hatte das Gewicht 
der Versuchsperson von der Zeit fiir die reine Glykosebelastung 
bis zum niachsten Versuch mit gleichzeitiger Ascorbinsaéurezu- 
fuhr, zugenommen, so wurde die Glykosemenge in entsprechen- 
dem Grade erhéht. War das Gewicht hingegen niedriger, wurde 
die gleiche Dosis wie im ersten Versuch (ohne Ascorbinsaure) 
beibehalten, damit man nicht glauben kann, dass eine evt. Sen- 
kung der Blutzuckerkurve im spiteren Versuch darauf beruhen 
kénnte, dass eine kleinere absolute Menge Glykose zugefiihrt 


wurde. 
Die Versuchsperiode wurde bei der Glykosebelastung vom 
Beginn des Trinkens ab gerechnet. Die Zeit fiir das Trinken der 
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Glykoselésung, die in den Protokollen angegeben wird, variiert 
freilich innerhalb ziemlich enger Grenzen, da aber eine Glykose- 
resorption unmittelbar nach dem ersten Schluck theoretisch még- 
lich ist, habe ich ebenso wie gewisse andere Autoren (BERGMARK, 
MALMROS), gefunden, dass die angegebene Berechnungsweise die 
richtigste ist. 

In den Adrenalinversuchen wurde die Zeit vom Augenblick der 
Injektion an gerechnet. Unabhangig vom Gewicht wurde hier 
1 ecm Sol. Adr. (Parke-Davis) aus der 10 cem-Flasche, im 
ersten Versuch subcutan in den einen Oberschenkel, im zweiten 
Versuch (C-Vitamin wurde kurz vorher intravenés verabreicht) 
an der entsprechenden Stelle des anderen Oberschenkels, injiziert. 

Am Tage vor der Belastung durften die Versuchspersonen nach 
19 Uhr keine Nahrung und nach 21 Uhr kein Wasser (oder eine 
andere Fliissigkeit) zu sich nehmen. Sie fanden sich niichtern um 
7 Uhr im Krankenhaus ein und wurden nackt gewogen. Sie durf- 
ten sich dann wieder anziehen und wiahrend der Vorbereitungen 
sitzen und ausruhen. Nachdem sie dann die Blase entleert hatten, 
konnte mit der entsprechenden Belastung begonnen werden, im 
allgemeinen in der Zeit von 7°°—7* Uhr. Bei Wiederholung des 
Versuches mit gleichzeitiger C-Vitaminzufuhr wurde Glykose bzw. 
Adrenalin ungefahr im gleichen Zeitpunkt wie im friiheren Ver- 
such ohne Vitamin C zugefiihrt (s. die Versuchsprotokolle). Dies 
wurde so gehandhabt um den Leberrhythmus (FORSGREN, MOL- 
LERSTROM) so weit als irgend méglich zu beriicksichtigen, etwas 
was auch meiner Ansicht nach von grésstem Gewicht ist (vgl. die 
Besprechung S. 67). 

Die Glykoseversuche wurden im Sitzen ausgefiihrt. Bei den 
Adrenalinversuchen durften die Versuchspersonen wahrend der 
ersten Stunde nach der Adrenalininjektion liegen, um der rela- 
tiven Gehirnanamie entgegenzuwirken; hernach sassen sie. 

Die Blutproben zur Zuckerbestimmung wurden auf die Weise, 
wie auf S. 14 angegeben, in der ersten Stunde mit 5 Min., in der 
zweiten Stunde mit 7'/2 sowie in der 3. und 4. Stunde mit 15 Min. 
Zwischenraum entnommen. Zur Bestimmung des Niichternblut- 
zuckers, sowie des Blutzuckers 2 und 4 Stunden nach der Be- 
lastung, wurden Doppelproben entnommen, so dass man in jedem 
Versuch eine Kontrolle des methodischen Fehlers hat. 
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Die Harnblase wurde jede Stunde entleert und der Urin mit 
einigen Tropfen Eisessig angesiuert, um unmittelbar nach Ab- 
schluss des Versuches auf Ascorbinsiure und Zucker untersucht 
zu werden. Bei den weiblichen Versuchspersonen wurde eine 
Versuchsserie in die Mitte zwischen zwei Menstruationsperioden 
gelegt. Einmal vergass ich aber hieriiber Anweisungen zu geben 
und es ergab sich, dass der Versuch mit der Menstruation zu- 
sammenfiel (Fall 13). Da das Ergebnis der Glykosebelastung in 
einer fiir meine Schlussfolgerung ungiinstigen Richtung ausfiel 
und man ja nicht mit Sicherheit hierfiir die Menstruation ver- 
antwortlich machen kann, habe ich auch diesen Versuch mit in 
die statistische Zusammenstellung aufgenommen. Die Versuchs- 
person Nr. 6, die am zweiten Versuchstag Fieber hatte, und be- 
reits bei der Entnahme der Blutproben ein Scharlachexanthem 
aufwies, wurde hingegen nicht mitgenommen. 


2. Ergebnisse der Glykosebelastung ohne und mit Ascorbinsadure- 
zufuhr bei ein- und derselben Person. 


Wiederholt man einen Glykosebelastungsversuch bei den glei- 
chen Versuchsbedingungen, so sollte man erwarten, dass die bei- 
den Blutzuckerkurven identisch ausfallen oder dass die spiiter 
aufgenommene Kurve entweder hdher oder niedriger als die 
erste wird. Dass derartige spontane Variationen sowohl nach 
oben wie nach unten vorkommen, ergibt sich u. a. aus der Arbeit 
von SVENDSGAARD. In ihrem Material sind diese Variationen bei 
kleinen Kindern unter 1 Jahr (Gruppe I und II) bedeutend mehr 
ausgesprochen als bei Kindern in einem Alter von 1—13 Jahren 
(Gruppe III). Beriicksichtigen wir hingegen die Versuchsanord- 
nung, so ergibt sich, dass diese fiir die beiden Altersgruppen nicht 
vollig identisch ist. Bei Kindern in einem Alter von unter 1 Jahr 
geht dem Versuch eine Fastenzeit von 6 bis 6'/2 Stunden voraus 
und aus der Beschreibung ergibt sich, dass der Versuch in jedem 
Fall nicht nach einer Nachtpause beginnt. Bei den Alteren Kin- 
dern betrug die Niichternperiode 14—15 Stunden; eine so lange 
Hungerperiode muss wahrscheinlich eine Nachtpause umfassen. 
Es liegt somit die Wahrscheinlichkeit vor, dass in Gruppe III dem 
Versuch eine im Hinblick auf Ruhe, Schlaf u. s. w. gleichf6rmi- 
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gere Periode vorausging, sowie dass bei Wiederholung der Gly- 
kosebelastung Dextroselésung so gut wie im gleichen Zeitpunkt 
wie im vorhergehenden Versuch zugefiihrt wurde. Im Hinblick 
auf den Leberrhythmus (FORSGREN, MOLLERSTROM) ist es nim- 
lich von grossem Gewicht, dass beim Vergleich von zwei Be- 
lastungsversuchen nicht nur darauf geachtet wird, dass ihnen eine 
gleich lange Niichternperiode vorausgeht, sondern. dass sie auch 
zur gleichen Zeit am Tage begonnen werden. FORSGREN schreibt 
auch: »Bei Kenntnis der rhythmischen Funktion der Leber sind 
die grossen Verschiedenheiten im Ausfall der Glykosebelastungs- 
probe bei gesunden Individuen, wie sie u. a. von SOISALO nach- 
gewiesen wurden, nicht tiberraschend» (F. 2, S. 46) und weiter 
»Ich habe in friiheren Veréffentlichungen mehrmals hervorge- 
hoben, dass der hdchst verschiedene Ausfall der Zuckerbe- 
lastungsprobe bei ein- und derselben Person’ seine natiirliche 
Erklirung erhalt, wenn man weiss, dass die Leber das einemal 
imstande ist mehr als die doppelte Menge des zugefiihrten 
Zuckers aufzunehmen um ein anderes Mal Zucker abzugeben» 
(FF. 3, S. 483, aus dem Schwedischen iibersetzt). 

Meine Versuche weisen auch nicht darauf, dass man bei den 
angegebenen Versuchsbedingungen (vorhergehende Nachtpause, 
Glykosebelastung im gleichen Zeitpunkt am Morgen) mit be- 
deutenderen spontanen Variationen im Verlauf der Glykosekurve 
zu rechnen hat. 

Was die Beeinflussung des Verlaufes der Blutzuckerkurve 
durch Ascorbinsaure betrifft, so werfen STEPP, SCHROEDER und 
ALTENBURGER deswegen weil sie bei einem Teil ihrer Versuche 
keine nennenswerte Verinderung des Niichternblutzuckers nach 
intravenéser Zufuhr von Ascorbinsiure gesehen haben, den Ge- 
danken auf, dass »in diesen Fallen die Beeinflussung des Blut- 
zuckers durch Vitamin C ausblieb, weil die zugefiihrten Vitamin 
C-Mengen zuniichst einmal zur Behebung des Vitaminmangels 
bzw. zur Ausfiillung der Depots verbraucht werden». In Kap. IV 
habe ich ein Material vorgelegt, das dafiir spricht, dass man bei 
einem C-Vitamin-Mangel (hier experimentell hervorgerufen) eine 
in gewissem Masse pathologische Blutzuckerkurve (nach Glykose- 


1 Von mir gesperrt. 
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belastung) erhalt, wahrend es nach einer Ascorbinsaéurezulage zu 
der C-armen Diat eine Zeit lang, wieder zu einer normalen Gly- 
kosekurve kommt (der C-Standard ist in jedem Versuch ange- 
geben): ich habe aber auch gezeigt, dass eine akute Ascorbin- 
siiurezufuhr (intramuskulair) wahrend einer C-Hypovitaminose 
die Glykosekurve in der angegebenen Richtung beeinflusst, 
e 
Blutz. 
mg % 
Fig. 19 
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Fig. 19. Versuchsperson Nr. 18, 9 , 10 Jahre. Guter C-Standard (Kranken- 
hauskost mit Hagebuttensuppe). Kapillarresistenz nach G6thlin 
50 mm Hg/15 Min.: rechter Arm 1 Petechie, linker 2 Petechien. 
Serumasc. S. (11 1. 39) Niichternwert 0,88 mg®/o, 2 Std.-Wert 
2,20 mg?®/o. 

° - Glykosebelastung am 10. 1. 39. 

Xeeeeee x Glykosebelastung am 12. 1. 39 + 500 mg Ase. S. i. v. 


wiihrend man bei diesen Versuchspersonen einen bedeutend ge- 
ringeren Effekt einer besonderen Ascorbinsaéurezufuhr wahrend 
einer Periode mit gutem C-Standard erhielt. 

Im hier vorliegenden Material von Normalpersonen schwankt 
der C-Standard innerhalb ziemlich enger Grenzen (Tabelle 4) 
und man wiirde deswegen im Hinblick auf die friiheren Er- 
fahrungen, iiber die weiter oben berichtet wurde, keine so grosse 
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Wirkung der Ascorbinsaure auf den Verlauf der Glykosekurve 
erwarten diirfen. Dass diese indessen auch bei gutem C-Standard 
vollig deutlich werden kann, zeigen Glykosebelastungsversuche 
bei den Versuchspersonen Nr. 2, 11, 18 (Fig. 19), 19 und 34, 
wahrend bei anderen Personen mit ebenfalls sehr gutem C-Stan- 
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Versuchsperson Nr. 17, 9, 25 Jahre alt. Guter C-Standard 
in.: rechter Arm 3 


Fig. 20. V 
pillarresistenz nach Géthlin 50 mm Hg/15 Min. 
linker 1 Petechie. Serumasc. S. (18. 12. 38) Niichtern- 


Petechien, 
wert 0,56 mg®/o, 2 Std.-Wert 1,51 mg°/o. 
° - Glykosebelastung am 16. 12. 38. 
x Glykosebelastung am 19. 12. 38 + 475 mg Ase. S. i. v. 


dard keiner oder nur ein geringer Effekt durch eine Extra-( 
Zufuhr erhalten wurde: Nr. 1, 5, (13), 16, 17 (Fig. 20), 21, 31 
und 36. 

Einige Versuche beanspruchen ein besonderes Interess« 
zwar deswegen, weil in ihnen die Hyperglykaimie linger als 2 
Stunden anhielt: Nr. 4 (Fig. 21), 7 (Fig. 22), 9 (Fig. 23), 23 (Fig. 
24) und 39 (Fig. 25). Bei den vier ersten erhalten wir be 
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Fig. 21 
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Fig. 21. Versuchsperson Nr. 4, Q- 23 Jahre, C-Standard an der Unter- 
kante des Normalen. Kapillarresistenz nach Géthlin 50 mm Hg/ 
15 Min.: rechter Arm 6 Petechien, linker 9 Petechien. Serumasce. 
S. (13. 10. 38) Niichternwert 0,29 mg®/o, 2 Std.-Wert 1,06 mg®/es. 
: - Glykosebelastung am 11. 10. 38. 
Xj----ee x Glykosebelastung am 14. 10. 38. + 375 mg Ase. S. i. v. 
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Fig. 22. Versuchsperson Nr. 7, 97, 10 Jahre. Serumasc. S. (3. 11. 38) 
Niichternwert 0,46 mg®/o, 2 Std.-Wert 1,49 mg®/s. 
. - Glykosebelastung am 2. 11. 38. 
Xeccee- x Glykosebelastung am 4. 11. 38 + 300 mg Asc. S. i. v. 


Fig. 23 
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Versuchsperson Nr. 9, ¢’, 10 Jahre. Serumasc. S. (11. 11. 38) 
Niichternwert 0,37 mg®/o, 2 Std.-Wert 1,34 mg®/o. 
Glykosebelastung am 10. 11. 38. 
Glykosebelastung am 12. 11. 38 + 500 mg Asc. S. i. v. Vgl. Fig. 
26, die denselben Versuch bei besserem C-Standard zeigt. 
Fig. 24 
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Versuchsperson Nr. 23, 57, 29 Jahre. Kapillarresistenz nach Géth- 
lin 50 mm Hg/15 Min.: rechter Arm 1 Petechie, linker 1 Pete- 
chie. 
Glykosebelastung am 18. 4. 39. 
Glykosebelastung am 21. 4. 39. + 400 mg Asc. S. i. v. 
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Versuchsperson Nr. 39, , 28 Jahre. Kapillarresistenz nach Géth- 
lin 50 mm Hg/15 Min.: keine Petechien an beiden Armen. Se- 
rumase. S. (19. 10. 39) Niichternwert 0,38 mg®/o, 2 Std.-Wert 
1,09 mg®/o. 

Glykosebelastung am 17. 10. 39. 

Glykosebelastung am 20. 10. 39 + 400 mg Asc. S. i. v. 


Glykosebelastung mit einer Dauer der postalimentaren Hyper- 
glykamie von mehr als 2 Stunden. 


Fig. 26 


0 30 1 Std. 30 2 Std. 30 3 Std. 30 4 Std 


Versuchsperson Nr 9, derselbe wie in Fig. 25, nachdem sein C- 
Standard wesentlich verbessert wurde durch Zulage von Hage- 
buttensuppe zur Kost. Serumasc. S. (14. 1. 39) Niichternwert 
1,03 mg®/o, 2 Std.-Wert 2,09 mg?®/o. 

Glykosebelastung am 13. 1. 39. 

Glykosebelastung am 15. 1. 39 + 450 mg Ase. S. i. v. 
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Die Hyperglykamie ist jetzt wesentlich geringer als im vor- 
hergehenden Versuch und die Extra-Vitamin C-Zufuhr hat bei 
diesem guten C-Standard auch nicht denselben ausgesprochenen 
Effekt auf die Blutzuckerkurve wie bei schlechterem C-Standard 


(vgl. Fig. 23). 


Ascorbinsaurezufuhr eine deutliche Senkung der Héhe und Dauer 
der Hyperglykamie, waihrend wir im letzten Versuch einen hoéhe- 
ren Gipfel aber auch hier einen schnelleren Riickgang zum Nor- 
malwert erhalten. 

Versuchsperson Nr. 9 weist ausserdem wihrend der Belastung 
in der ersten Stunde eine Glykosurie auf. Eine Beeinflussung der- 
selben bei Ascorbinsiurezufuhr kann nicht festgestellt werden. 
Es ist aber moéglich, dass ein Teil des reduzierenden Vermégens 
in der Priifung nach BENEDICT wahrend des Versuches mit gleich- 
zeitiger Ascorbinséurezufuhr (500 mg i. v.) auf der gleichzeitig 
ausgeschiedenen Ascorbinsaure beruht (s. »Fehlerquellen» in der 
Methodik, S. 28): dies konnte nicht untersucht werden, da ja in 
diesem Zeitpunkt diese Fehlerquelle von mir noch nicht beachtet 
worden war. 

Versuchsperson 9 bekam im weiteren Verlauf gewoéhnliche ge- 
mischte Kost zu essen, wurde aber angehalten, dass diese dreimal 
in der Woche Hagebuttensuppe enthalten soll. Als der Versuch 
2 Monate spater (13. Jan. 1939, Fig. 26) wiederholt wurde, zeigte 
es sich, dass die Hagebuttenzulage trotz der Jahreszeit den Blut- 
ascorbinsauregehalt betrichtlich erhéht hatte. Die Glykosebe- 
lastung ergab nun eine betrachtlich niedrigere Blutzuckerkurve, 
die ihren Gipfel 10 Min. friiher im Vergleich zum ersten Versuch 
erreicht (35 bzw. 45 Min.), ausserdem erreicht sie nur den Wert 
137 mg®/o gegen 163 mg®/o friiher. Ebenso wie vorher hilt die 
Glykosurie aber wahrend der ersten Stunde an. Die »Zucker»- 
Ausscheidung ist jetzt sogar starker wahrend des Versuches mit 
gleichzeitiger Ascorbinsaurezufuhr (450 mg i. v.; am Tage vorher 
400 mg per os im Zusammenhang mit der Bestimmung des C- 
Standards), ein Umstand der darauf beruhen diirfte, dass aus- 
geschiedene Ascorbinsiure an der Reduktion bei der Titration 
nach BENEDICT teilgenommen hat (s. weiter oben). 

Bei diesem Fall wurde auch eine Doppelbelastung mit Glykose 
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ausgefiihrt, wobei die Blutzuckerkurve das Phinomen von TRAU- 
GOTT aufwies. Bei dem Patienten trat aber bisher kein Diabetes 
auf und viele Autoren heben auch hervor, dass dieses Phinomen 
nicht pathognomonisch fiir Diabetes ist (vgl. z. B. MALMROs). 


Statistische Bearbeitung des Materials. 


Ergibt auch eine Durchsicht der graphisch dargestellten Ver- 
suchsprotokolle einen tiberzeugenden Eindruck davon, dass die 
Ascorbinsaure die Hyperglykamie nach Glykosezufuhr senkt und 
abkiirzt, so kann man doch keine exakte Aufklarung hieriiber 
erhalten, wenn man nicht das ganze Material einer gesammelten 
statistischen Bearbeitung unterwirft. 

Wie bereits erwaihnt, wurden die Versuche derart durchge- 
fiihrt, dass eine Versuchsperson mit Glykose belastet wurde. 
Nach einer Zeit wurde die gleiche Person der gleichen Glykose- 
belastung ausgesetzt, doch wurde hierbei Ascorbinsiure intra- 
venos zugefiihrt. Will man jetzt diese Versuchsserien verglei- 
chen, so kann man auf zwei Wegen vorgehen. Man kann die 
Mittelwerte vergleichen, die man fiir den Blutzucker mit und ohne 
Ascorbinsaure erhalt. Eine Analyse dieser Art fiihrt indessen dazu, 
dass man eine grosse Variabilitit und folglich einen relativ gros- 
sen mittleren Fehler erhalt, weil die verschiedenen Versuchsper- 
sonen sich auf verschiedene Art verhalten. 

Ich bin deswegen auf einem anderen Wege vorgegangen. Der 
Gedankengang der der Wiederholung des Versuches bei ein- und 
derselben Person zugrundeliegt ist ja, dass man alle die Faktoren 
eliminiert, die variierende Werte bei der einen Versuchsperson 
im Vergleich zu einer anderen bedingen. Welche Faktoren einer 
mehr permanenten (konstitutionellen) Art auch die Zuckerwerte 
beeinflussen, sie sind in beiden Versuchen dieselben. Bei der Be- 
arbeitung legt man den gleichen Gedankengang zu Grunde, wenn 
man die Differenzen zwischen den Blutzuckerwerten nach ver- 
schieden langer Zeit untersucht. Man erhalt dann eine mittlere 
Differenz zwischen den mittleren Fehlern und die Aussichten, 
dass man die wirklichen Differenzen aufdecken kann, sind somit 
grosser, da man kleinere mittlere Fehler erhalt, wenn man das 
Material auf diese Weise bearbeitet. 


75 


Tabelle 5. 


Glykosebelastung ohne und mit Asc. S. bei ein- und derselben Versuchs- 
person. M(D) = mittlere Differenz der Blutzuckerwerte (mg%). € = mittlerer 
Fehler von M(D). — bedeudet dass der Blutzuckerwert nach Ase. 8. 
geringer war. 


Mittelwert des Blutzuckers 


(mg%) 


Anzahl 
| Versuche Versuch M(D) + § 
| ohne mit 
Asc. S. Asc. 8. 

Niichternwert 34 103,3 | 103,5 + 0,2 + 23 
5 Min. 32 110,2 107,6 26+ 24 
10 » 33 122.3 119,7 2,6 + 2,7 
1b > 33 1387 | 1825 62 + 3,3 
20 » 32 151,5 145,3 6.2 + 2,9 
25 >» 33 158.5 153,5 5,0 + 3,1 
30» 34 162,2 157,6 4,6 + 2,9 
35> 33 1602 | 154. 6,0 + 3,2 
40 » 34 155,9 150,3 5,6 + 2,8 
45 » 33 152,0 144.5 7,5 + 2,8 
50 > 34  145,8 138,3 7,5 + 29 
55> 34 | 137,0 131,5 5,5 + 2,2 
60» 33 | 133, 124,4 90 + 26 
67,5 » 33 113,5 9,0 + 244 
75 34 | 116.8 110.3 6,5 + 2,5 
82,5 » 32 | 113,8 106,7 71 + 2,8 
90 » | 34 108,8 99,6 9,2 + 23 
97,5 » 33 1046 95,9 8,7 + 23 

105» | 33 | 1010 92,9 88 + 19 
1125 » 33 98,9 88,5 10,4 + 1,9 
120 » 34 95,6 85,7 9,9 + 1,7 
135 » | 34 89,1 83,9 5,2 + 1g 
150» 34 86,7 84.8 1o + 24 
165» 34 88.8 87,5 13 + 2,5 

| 180 » 34 89,8 89,2 0,6 + 1,7 
19) » | 34 90,6 89,7 0,9 + 1,7 
210 » 34 89,4 90,1 + 07 + 1,6 
225 » | 33 90,1 89,8 Ostls | 
240» 33 92,3 89,8 | 25+ 1.6 | 
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Es liegt in der Natur der Sache, dass in der ersten Zeit nach 
der Glykosebelastung die zugefiihrte Ascorbinséure keine deut- 
liche Wirkung ausiibt. Die durchschnittliche Differenz ist 0 oder 
weicht nur zufallig von 0 ab. Allmahlich nimmt die Differenz zu, 
so dass sie statistisch wahrscheinlich wird und hernach wird sie 
sichergestellt. Nach einer weiteren Zeit klingt die Wirkung ab 
und die Differenz weicht nur zufallig von 0 ab. In Tabelle 5 und 
Diagramm 1 werden Angaben iiber die erhaltenen Werte gemacht. 

Aus der Tabelle wie aus dem Diagramm geht hervor, dass bereits 


10} 


‘ \ M (0) ~ 3€ 


+6 
20 “0 60 80 100 120 140 160 180 200 220 240 Min 


Diagramm .1. 


Mittlere Differenz |M(D)| der Blutzuckerlage nach Glykosebelastung ohne und 


mit gleichzeitiger Zufuhr von Ascorbinsiure. € = mittlerer Fehler von 
M(D). — zeigt an, dass die Blutzuckerlage mit Ascorbinsiiure geringer war. 


nach etwas mehr als 4/2 Stunde die Differenz beginnt statistisch 
wahrscheinlich zu sein. Hernach wird sie sichergestellt, aber so 
an der Grenze, dass ein e:nzelner Wert nach 75 Min. nur sta- 
tistisch wahrscheinlich ist. Die Differenz wird spdter noch klarer 
sichergestellt, was bedeutet, dass die durchschnittliche Differenz 
grésser als 3mal ihr mittlerer Fehler ist. Sie ist dann mit Sicher- 
heit nicht 0. Nach 140 Min. beginnt die Wirkung abzuklingen 
und nach 2'/2 Stunden kann man keine Wirkung der Ascorbin- 
sdure mehr nachweisen. 

Dieses Ergebnis muss im Hinblick auf die Blutzuckerkurve. 
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die die Glykosebelastung ergibt, gesehen werden. Wir finden 
wahrend der Ascorbinsaurewirkung wie die Blutzuckerkurve be- 
reits in dem nach oben gehenden Schenkel eine immer grdéssere 
Abweichung von der Kontrollkurve insoweit aufweist, dass sie 
niedriger ist als diese. Doch ist die Differenz erst auf dem ab- 
steigenden Schenkel sichergestellt. Die postalimentire relative 
Hypoglykamie ist bei diesen Normalfallen bei der Ascorbinsaiure- 
zufuhr ausgesprochener (vgl. die Hypovitaminosefalle in Kap. 
IV). wonach die Kurven wieder nach 150 Min. zusammenfallen. 

Der Gipfelpunkt der Blutzuckerkurve wurde einer besonderen 
Analyse unterzogen, und zwar teils im Hinblick auf seine Héhe 
(mg®/o) und teils im Hinblick auf die Zeit seines Eintreffens, ge- 
rechnet vom Beginn der Glykosebelastung. War die Kurve nicht 
spitz. sondern wies sie statt dessen ein Plateau auf, so wurde als 
Gipfelpunkt» der Mittelpunkt des Plateaus gerechnet. Es ergab 
sich, dass unter Einfluss der Ascorbinsiure der Gipfelpunkt 
niedriger liegt (7,2 + 2,2 mg®/o) wiahrend eine Verschiebung fiir 
sein Auftreten in zeitlicher Hinsicht nicht nachgewiesen werden 
konnte. Da aber die Blutzuckerproben mit einem Zwischenraum 
von 5 Min. enthnommen wurden, kann man sich nicht tiber even- 
tuelle Unterschiede, die diese Zeitspanne unterschreiten, aus- 


sprechen. 


3. Ergebnis der Adrenalinbelastung ohne und mit Ascorbin- 
saurezufuhr bei ein- und derselben Person. 


Trotzdem auch diese Versuche ebenso wie die Glykosever- 
suche unter Beriicksichtigung des Leberrhythmus durchgefiihrt 
wurden (vorhergehende Nachtpause, Versuchsbeginn ungefahr zur 
gleichen Zeit am Morgen), zeigte die Blutzuckerkurve bei wieder- 
holten Versuchen bei ein- und derselben Person einen sehr launi- 
schen Verlauf auf, ebenso variierten die subjektiven Beschwerden 
wie auch die Pulsfrequenz von Versuch zu Versuch bei ein- und 
derselben Person. Verf. fasst diese Spontanvariationen haupt- 
sichlich so auf, dass sie darauf beruhen, dass die Resorptions- 
verhaltnisse des Adrenalins schwanken. Spritzt man bei dem 
einen Versuch Adrenalin am linken Oberschenkel subcutan und 
bei dem anderen in die entsprechende Stelle am rechten, so kann 
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ja eine Variation der Gefassversorgung an den beiden Stellen 
ebenso wie eine Variation der Tiefe des Einstiches eine Bedeu- 
tung fiir die Resorptionsgeschwindigkeit des zugefiihrten Adre- 
nalins erhalten. 

Fall 3 (Fig. 27) ist hierfiir ein beleuchtendes Beispiel. Nach 
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Fig. 27. Fall 3. Die Kurven veranschaulichen die Launenhaftigkeit im 
Verlauf der Blutzuckerkurve nach wiederholten Adrenalinbela- 
stungen (s. im Text S. 77). 
e - 17. 9. 38. 1 cem Sol. Adr. subc. 
x————-. 20. 9. 38. 1 cem Sol. Adr. sube. + 300 mg Ase. S. i. v. 
° o 26. 9. 38. 1 cem Sol. Adr. subc. 


1 ccm Sol. Adr. subcutan am 17. 9. 38 hatte die Versuchsperson 
keine subjektiven Beschwerden und es ergab sich eine gewisse 
Blutzuckerkurve. Als der Versuch am 20. 9. 38 mit gleichzeitiger 
Ascorbinséurezufuhr wiederholt wurde, bekam sie nach einigen 
Minuten starkes Herzklopfen (120/Min.) und Tremor. Die Blut- 
zuckerkurve erreichte nun bedeutend héhere Werte, ging aber 
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in der gleichen Zeit wie im vorhergehenden Versuch zum Aus- 
gangswert zurtick. Da es im Hinblick auf friihere Erfahrungen 
unwahrscheinlich erschien, dass die Ascorbinsiure diese Wirkung 
ausiibte, wurde 1 Woche gewartet und der Versuch am 26. 9. 38 
ohne Ascorbinsiurezufuhr wiederholt. Wir sahen jetzt, dass die 
Blutzuckerkurve der am niachsten vorhergehenden (nach Adrena- 
lin + Ascorbinséure) sehr nahe folgt und dass auch diesmal eine 
Erhéhung der Pulsfrequenz auf 120/Min. sowie Tremor auftrat. 

Dieser launische Effekt der verschiedenen subcutanen Adre- 
nalininjektionen erschwert die Méglichkeit zu beurteilen, inwie- 
weit die Ascorbinsiure einen Einfluss auf das glykogenmobili- 
sierende Vermégen des Adrenalins besitzt (Fig. 28—31 zeigen 
einige graphisch wiedergegebene Versuchsprotokolle). Wir erhal- 
ten zufallig grosse Variationen in den Versuchen und die Diffe- 
renzen der einzelnen Punkte werden deswegen mit grossen mitt- 
leren Fehlern behaftet, weswegen die Méglichkeit wirkliche Diffe- 
renzen im Verlauf der Blutzuckerkurve nach Adrenalinbelastung 
ohne und mit Ascorbinséurezufuhr zu ermitteln, erschwert wird. 
Je grésser das Material ist, desto grésser werden natiirlicherweise 
innerhalb einer gewissen Grenze diese Méglichkeiten. 


Statistische Bearbeitung des Materials. 


Bei der Zusammenstellung meines Materials, 22 Doppelver- 
suche bei eben so vielen Versuchspersonen, ausgefiihrt nach den 
gleichen Prinzipien wie in der Versuchsserie mit Glykosebelastung 
(S. 74), finden wir, wie aus Tabelle 6 und Diagramm 2 hervor- 
geht, dass die beiden Kurven innerhalb der ersten 40 Min. keine 
bestimmte Tendenz aufweisen von einander in irgend einer Rich- 
tung abzuweichen, die Ascorbinsiure-Adrenalin-Kurve liegt teils 
niedriger (0O—20 Min.), teils hédher (20—40 Min.) als die Kontroll- 
kurve und die Differenzen sind hier mit sehr grossen mittleren 
Fehlern behaftet. Von 45 Min. an sehen wir hingegen eine be- 
stimmte Tendenz der Ascorbinsdure-Adrenalinkurve in ihrem 
Verlauf niedrigere Werte als die Kontrollkurve zu erreichen, eine 
Tendenz die successiv zunimmt in der Zeit 45—135 Min., um dann 
in der Zeit 135—225 Min. langsam abzunehmen; in dem letzge- 
nannten Zeitpunkt fallen die Kurven wieder zusammen. Da die 
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Fig. 28. (Versuchsperson Nr. 4), Fig. 29 (Versuchsperson Nr. 12), Fig. 30 
(Versuchsperson Nr. 25) und Fig. 31 (Versuchsperson Nr. 35) stellen einige 


Beispiele fiir den Verlauf der Blutzuckerkurve nach Adrenalinbelastung ohne 
—) und mit (x — — — — x) gleichzeitiger Ascorbinsiurezufuhr 
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Fig. 31. 


dar. In Fall Nr. 25 (Fig. 30) wurde wahrend des ersten Versuches in den 
letzten 15 Min. eine Stauung an den Armen zur Bestimmung der Kapillarre- 
sistenz nach GOTHLIN angelegt. Hierbei sank der Blutzucker. Dass das Verm6- 
gen des Gewebes Zucker aufzunehmen bei Stauung zunimmt, wurde friiher von 
NORN gezeigt, der dieses Verhalten eingehend untersucht hat. 
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Tabelle 6. 


Adrenalinbelastung ohne und mit Asc. S. bei ein- und derselben Versuchs 
person. M(D) = mittlere Differenz der Blutzuckerwerte (mg%). € = mittlerer 
Fehler von M(D). — bedeutet, dass der Blutzuckerwert nach Ase. §. 
geringer war. 


| Mittelwert des Blutzuckers | 


Anzahl (mg% ) 
| ohne | mit 
Ase. Ase. 
Niichternwert 22 100,7 97,5 3,2 + 2,7 
| 5 Min. 20 102,6 100,8 1s + 2,9 
| 10 » 21 107,6 105,4 22 + 3,0 
15 > 22 110,0 110,3 + 038 + 33 
20 » 21 119,7 120.1 + 0,4 + 3,6 
25 » 22 12441 126,8 + 27+ 40 
30.» 22 131.9 132,1 + 0,2 + 39 
35 > 133,3 137,5 + 42 + 40 
40 » 22 136,7 | 140,9 42 + 5,1 
45 » 21 145,1 143,0 - 2,1 + 4,7 
| 1461 | 1452 0,9 + 4,0 
55> 20 151,5 | 144,1 7,4 + 5.3 
6 » | 147,9 145, 21 + 41 
| 67,5 » 22 | 146,0 5,6 + 5,0 
75 > 21 | 155,1 149.6 5,5 + 5 
82,5 » 21 146,9 62 + 41 
90 » 21 152.5 146,9 5,6 + 35 
97,5 » 19 146,7 139,5 1 
105 » 22 146,5 138,4 81 + 41 
1125 » 21 1431 | 134,1 9,0 + 35 
120 » 22 139,2 129,7 9,5 + 3,8 
135» 22 127.6 117,3 10,3 + 3,6 
150 » 22 119,7 109,8 99 + 3,1 
165» 19 111, 104,3 6,8 + 3,4 
180 » 22 102,4 95,5 6,9 + 3,3 
| 195 » 22 96,3 90,9 5,4 + 2,9 
210» 20 916 | 87,3 43 + 25 
225» 21 87,9 86,3 16+ 
240 >» 22 85,7 | 84,8 0,9 + 26 
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Differenzen somit innerhalb eines abgegrenzten zeitlichen Ab- 
schnittes nach der Adrenalinbelastung, nimlich 45—135 Min., eine 
successive Zunahme und hernach eine successive Abnahme auf- 
weisen, diirfte man, auch wenn diese Differenz nur in einer 
kiirzeren Zeit, 112'/2—150 Min., statistisch mehr als wahrschein- 
lich bis sichergestellt ist, berechtigt sein, als ihre Ursache die 
zugefiihrte Ascorbinsiure anzusprechen. 
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Diagramm 2. 

Mittlere Differenz {[M(D)| der Blutzuckerlage nach Adrenalinbelastung ohne 

und mit gleichzeitiger Zufuhr von Ascorbinsiure. € = mittlerer Fehler von 


M(D). — zeigt an, dass die Blutzuckerlage mit Ascorbinsiiure geringer war. 


Handelt es sich um eine variierende Erscheinung und ein 
Material von miassigerer Gréssenordnung, so ist es ja klar, dass 
eine Verschiebung sehr stark sein muss, um statistisch sicherge- 
stellt zu werden und um ausschliessen zu kénnen, dass sie durch 
ein Zufallsmoment bedingt ist. Kann man aber zeigen, dass eine 
ziemlich starke Verschiebung in einem gewissen Zeitpunkt statt- 
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findet, aber vor und nach diesem Zeitpunkt in dem Material, das 
man zur Verfiigung hat, nicht statistisch beweisbar ist, so muss 
man ja den Schluss ziehen, dass bereits vor dem angegebenen 
Zeitpunkt eine entsprechende Tendenz vorgelegen hat. Diese 
Tendenz wird immer starker und erreicht schliesslich solche 
Grade, dass sie statistisch sichergestellt wird. Es ist ja nicht an- 
gebracht anzunehmen, dass die Verschiebung in der Weise vor 
sich geht, dass unter einer gewissen Zeit keine Wirkung vorliegt 
und dann plétzlich ein sehr starker Effekt auftritt, der in einem 
gegebenen Augenblick schnell abklingt. Bei biologischen Er- 
scheinungen hat man ja mit kontinuierlichen Verschiebungen zu 
rechnen. Wiirde man ein grésseres Material zur Verfiigung haben, 
wiirde mit anderen Worten die zeitliche Periode, in welcher der 
Unterschied statistisch sichergestellt ist, langer ausfallen. 

Das Ergebnis diirfte so aufgefasst werden kénnen, dass die 
Ascorbinsaure die Wirkung des Adrenalins abschwacht. Im Hin- 
blick darauf, was sich im tierexperimentellen Teil dieser Arbeit 
ergeben hat, ist Verf. aber der Ansicht, dass es doch richtiger ist 
den niedrigeren Verlauf der Blutzuckerkurve nach Adrenalin- 
Ascorbinsdurezufuhr im Vergleich zu dem nach Adrenalin allein, 
als Ausdruck dafiir aufzufassen, dass die Ascorbinsdure ein gly- 
kogenfixierendes Vermdégen besitzt. 


Zusammenfassung. 


Bei 32 Versuchspersonen wird 34mal auf niichternen Magen 
(Nachtpause) eine Glykosebelastung mit 1 g Glykose und 10 g 
Wasser per kg K6rpergewicht vorgenommen. Die Blutzucker- 
kurve wird 4 Stunden lang nach der Belastung verfolgt. In der 
ersten Stunde werden Blutproben mit 5 Min., in der zweiten mit 
7'/2 Min. und in der dritten und vierten mit 15 Min. Zwischen- 
raum entnommen. Der Versuch wird an einem spateren Tag wie- 
derholt, wobei die Belastung in nahezu demselben Zeitpunkt am 
Morgen vorgenommen wird, wie bei dem vorhergehenden Ver- 
such, jedoch mit dem Unterschied, dass diesmal kurz vor der 
Belastung 300—500 mg Ascorbinsaure intravenés gegeben werden. 
An einem Tage zwischen diesen beiden Versuchen wurde der Ascor- 
binsauregehalt des Blutes bestimmt, und zwar einerseits in niich- 
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ternem Zustand und andererseits 2 Stunden nach Belastung mit 
10 mg Ascorbinsaure per kg K6rpergewicht. Diese Untersuchung 
des C-Standards wurde durch eine Kapillarresistenzbestimmung 
nach GOTHLIN komplettiert. 

Es zeigt sich, dass die alimentaire Blutzuckerkurve, verglichen 
mit der Kontrollkurve, nach Ascorbinsiurezufuhr niedriger aus- 
fallt. Diese Differenz macht sich bereits am aufsteigenden 
Schenkel der Kurve bemerkbar, wird aber im vorliegenden Mate- 
rial erst am herabsteigenden Schenkel statistisch sichergestellt. 
Nach 140 Min. beginnt die Wirkung abzuklingen und nach 2!/2 
Stunden kann man keinen Effekt der Ascorbinsiure mehr nach- 
weisen. Eine Untersuchung des Gipfelpunktes der Blutzucker- 
kurve beweist, dass derselbe nach Ascorbinséure niedriger liegt 
(Differenz = 7,2 ~ 2,2 mg®/o, somit statistisch sichergestellt) , 
wiahrend eine zeitliche Verschiebung desselben nicht nachgewie- 
sen werden kann (die Methodik erlaubt die Beriicksichtigung von 
kleineren Differenzen als 5 Min. nicht). 

Bei 22 Versuchspersonen wird eine Adrenalinbelastungsprobe 
vorgenommen (Sol. Adrenalini Parke & Davis), und zwar mit 1 
mg Adrenalin subcutan auf niichternem Magen (Nachtpause), 
einerseits ohne andererseits mit gleichzeitiger intravenéser Ascor- 
binsaurezufuhr. Hierbei wird die Blutzuckerkurve in derselben 
Weise wie bei den Glykoseversuchen 4 Stunden lang verfoigt. 
Auf Grund der Launenhaftigkeit des Verlaufs der Blutzucker- 
kurve nach Adrenalininjektion bei wiederholten Versuchen bei 
ein- und derselben Versuchsperson, wahrscheinlich auf Variatio- 
nen der Adrenalinresorption beruhend, sind die Differenzen hier- 
bei mit einem grossen mittleren Fehler behaftet. Doch gelingt es 
auch in diesem rel. kleinen Material eine bestimmte Tendenz bei 
der Ascorbinséure-Adrenalinkurve nachzuweisen, wahrend eines 
erheblichen Teiles ihres Verlaufes niedrigere Werte als die Kon- 
trollkurve zu erreichen. 

Der C-Standard der Versuchspersonen wird im Protokoll an- 
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Diurese (ccm) in 30 von den Glykosebelastungsversuchen (1 g Glykose + 10g Wasss 
per kg Kérpergew.) ohne bzw. mit gleichzeitiger intravenéser Zufuhr von Ascorbinsiiure 
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Mitunter sieht man, dass in Krankengeschichten angezeichnet 
wird, dass man den Eindruck hat, dass Ascorbinsiurezufuhr die 
Diurese giinstig beeinflusste. BAUMANN indessen, der diese Frage 
bei einem Kindermaterial eingehender studiert hat, fand, dass 
durch einmalige oder iiber lingere Zeit sich erstreckende Zufiitte- 
rung von C-Vitamin keine Anregung der Diurese zu bemerken 
war. 

Ich habe mein Material auch unter Beriicksichtigung dieses 
Problems analysiert. Da eine Glykosebelastung gleichzeitig auch 
eine Wasserbelastung bedeutet, wurde die Diurese in diesen Ver- 
suchen fiir sich untersucht, ebenso auch die Diurese bei den 
Adrenalin-Belastungsversuchen. 

Vergleicht man die Diurese bei Belastung mit 1 g Glykose und 
10 g Wasser per kg K6rpergewicht, einerseits ohne und anderer- 
seits mit gleichzeitiger intravenéser Ascorbinsiiurezufuhr, so er- 
gibt sich, dass wihrend der 4stiindigen Dauer des Versuches 
unter den verschiedenen Versuchsbedingungen keine Unterschiede 
in der Urinausscheidung vorkommen. Eine Analyse der Urinaus- 
scheidung in jeder Stunde ergibt auch in diesen Versuchen keine 
sichergestellten zeitlichen Verschiebungen derselben (Tab. 7). Da 
mitunter gewisse Versuchspersonen nicht imstande waren ihre 


Tabelle 7. 


M(D) = mittlere Differenz der Diurese (ccm). & = mittlerer Fehler von M(D). 
an, dass die Diurese nach Asc. S. grésser war, 


Mittelwert der 
Diurese (ccm) 
M(D) 
ohne mit 
Asc. 8. | Ase. S. 
| 
Diurese wahrend der 1. Stunde nach der Belastung..| 146,2 134,0 12,2+ 
> » >» » » --| 189,9 217,83 | +27,4+) 
> » 3. > » » ..| 74,4 73,7, — 0,74 
> » » 4. > > » » a 41.3 52,7 +11,44 
» 451,8 477,7 + 25,9 + 


gleic 


6,1 
9,1 
97 
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Blase stiindlich zu entleeren, wurden in Tab. 7 nur die 30 Falle 
zusammengestellt von denen Urinportionen fiir jede der 4 Ver- 
suchsstunden vorlagen. 

Bei der Zusammenstellung der Diurese bei den Adrenalin-Be- 
lastungsversuchen ohne und mit intravendser Ascorbinsaurein- 
jektion (Tab. 8) ergibt sich hingegen ein statistisch gesehen wahr- 
scheinlicher Unterschied, und zwar insoweit, als die Diurese nach 
Ascorbinsiurezufuhr gr6ésser ist. Nachdem diese Differenz sich 
ausserdem praktisch genommen ginzlich auf die Zeit der zwei 
ersten Stunden nach der Ascorbinsaéurezufuhr bezieht, diirfte 
dieser Befund dafiir sprechen, dass Ascorbinsaure unter den ge- 
nannten Versuchsbedingungen bis zu einem gewissen Grade sti- 
mulierend auf die Diurese einwirkt. 

Im iibrigen besagt dies tiberhaupt nichts dariiber, wie Ascorbin- 
siiure die Diurese bei einem Skorbutpatienten beeinflussen kann. 
Bei den Skorbutfallen von HAGTVET wurde diese wiihrend der 
Behandlung vermehrt, da aber die Behandlung ausser Zufuhr 
von Ascorbinsiure auch Gaben von C-reichen Friichten und 
lakto-vegetabilische Diit umfasst hat, kommen hierbei mehrere 
Faktoren ausser der Ascorbinsaiure in Betracht. Im tibrigen wur- 
de eine stark verminderte Diurese bei Fiillen von infantilem Skor- 
but schon von HEss (1) bemerkt. Bei der Behandlung mit Apfel- 
sinensaft wurde die Diurese erheblich vermehrt, wobei HEss 
glaubt, dass die Zitronensiure das wirksame Prinzip ist. 


Tabelle 8. 


Diurese in den 22 Adrenalinbelastungsversuchen (1 mg Adr. sube.) bzw. mit 
gleichzeitiger intravenéser Zufuhr von Ascorbinsiiure. 
M(D) = mittlere Differenz der Diurese (ccm). & 

an, dass die Diurese nach Asc. S. grésser war. 


nittlerer Fehler von M(D). + zeigt 


Mittelwert der 
Diurese (ccm) 


M(D) + ¢ 
ohne mit 
Asc. S. | Asc. S. 
Diurese wihrend der 1. + 2. Stunde nach der Be- 
lastung 90,0 111,4 +21,4+ 9,2 
» » » 3. + 4. » » » | 605 65,6 + 51+ 5,4 


| 


elg 

16,1 
9.1 
9,7 
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Eine Reihe in der Literatur ver6ffentlichter Tatsachen scheint 
dafiir zu sprechen, dass C-Vitamin fiir die Behandlung des Dia- 
betes von Bedeutung sein kénnte. 

STEPP, SCHROEDER und ALTENBURGER (1935) erhielten aller- 
dings bei zwei Diabetesfallen keine Beeinflussung des Niichtern- 
blutzuckers (Beobachtungszeit nur 11/2 Std.), konnten aber bei 
einem Versuch mit Nicht-Diabetikern feststellen, dass die blut- 
zuckersenkende Wirkung einer bestimmten Insulindosis durch 
die gleichzeitige Zufuhr von Ascorbinséure (300 mg i. v.) ver- 
stirkt wurde. Diese Beobachtung steht im Gegensatz zu den 
Kaninchenversuchen von KREITMAIR (1934), in denen die C-Vita- 
mindosis aber relativ klein war (1 mg/kg Koérpergew.) 

TERASHIMA und MATSUTANI (1936) gaben an, dass Ascorbin- 
siure den Blutzucker bei Diabetikern stark herabsetzt. 

Nachdem ROLLER (1, 1936) beobachtet hatte, dass Diabetiker 
mit einer gewissen Grundkost an den Tagen mehr Zucker im 
Urin ausscheiden, an denen man zu dieser Kost 2 Eier zulegte 
und sich durch entsprechende Versuche mit Vitamin A-Zufuhr 
(Vogan) an Stelle der Eierzulage, davon tiberzeugt hatte, dass 
der A-Faktor hierbei bestimmend war, untersuchte ROLLER wie 
sich das dem A-Vitamin in gewisser anderer Hinsicht antago- 
nistische Vitamin C im Hinblick auf die Zuckerausscheidung im 
Urin ausscheiden, an denen man zu dieser Kost 2 Eier zulegte 
siure taglich, verteilt auf mehrere Portionen, entsprechend der 
Kohlehydratmenge der Mahlzeit, die Ausscheidung von Zucker 
im Urin bei Diabetikern deutlich herabsetzten, wahrend sie wieder 
successive zunahm, wenn die Ascorbinsiure weggelassen wurde 
(3 Versuche werden mitgeteilt). In einer spateren Arbeit (2, 1936) 
zeigte ROLLER an einigen Versuchen mit Diabetikern, bei wel- 
chen der Blutzucker 1, 11/4, 11/2 und 2 Std. nach einer Probemahl- 
zeit bestimmt wurde, dass A-Vitamin die alimentare Blutzucker- 
steigerung erhéht, wahrend C-Vitamin (1—3 g) sie herabsetzt, 
verglichen mit Kontrollversuchen bei denselben Patienten. 

PFLEGER und SCHOLL (1937) studierten Diabetiker, die mit 
Diat und Insulin so eingestellt wurden, dass ihre Zuckeraus- 
scheidung im Urin seit wenigstens 4—6 Wochen relativ konstant 
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war, in der Regel zwischen 10—20 g pro Tag. Wurden diese 
Patienten mit Ascorbinsdure gesattigt, so ergab sich, dass der 
Urinzucker abnahm oder ganz verschwand, wobei der Blutzucker 
gleichzeitig sank (7 Falle werden mitgeteilt). Bei einigen Fallen 
musste wahrend der C-Zufuhr die Insulindosis gesenkt werden, 
da eine Tendenz zu Hypoglykémie aufgetreten war. Die Autoren 
konnten auch feststellen, dass nachdem die Ascorbinsaure spater 
wieder weggelassen wurde, der Blut- und Urinzucker nach einer 
Pause von 8—14 Tagen wieder langsam zu steigen begannen. 
»Die giinstige Beeinflussung des Kohlehydrathaushaltes unter 
Herstellung normaler Vitamin C-Verhdltnisse im Organismus 
dusserte sich bei den Fdllen am deutlichsten, die an sich das 
grésste Vitamin-Defizit aufwiesen.»! sagen die Autoren, was auch 
mit meinen experimentellen Ergebnissen in Kap. IV_ dieser 
Arbeit gut tibereinstimmt, ebenso auch mit den im_ niichsten 
Abschnitt geschilderten Ergebnissen bei Diabetesfallen. —- Auch 
bei normalen Personen konnten die Autoren eine Verstaérkung 
des Insulineffektes nach C-Sattigung feststellen, wahrend bei 
nicht mit Insulin behandelten Diabetikern kein Einfluss der 
Ascorbinsaurezufuhr auf den Blut- und Urinzucker beobachtet 
werden konnte. 

SGDERLING und HAMNE (1937) fanden bei einem weiblichen 
Diabetespatienten mit Praskorbut, dass die Zufuhr C-reicher 
Naturprodukte (Zitronen, Apfelsinen) nicht nur die Skorbut- 
symptome heilte, sondern auch den Diabetes betrachtlich besserte. 
Im folgenden Jahre hatte HAMNE (3) Gelegenheit den Blutzucker 
24 Std. lang bei einem 10jahrigen Knaben mit Diabetes, der auf 
einer gewissen Kost stand und eine C-Hypovitaminose aufwies 
(Géthlinprobe 60 mm Hg/15 Min.: 39 Petechien am einen Arm. 
Serumasc. S.-Niichternwert = 0 mg®/o, 2 Std. nach Belastung mit 
10 mg Asc. S./kg Kérpergew. = 0,42 mg®/o) zu verfolgen; es konnte 
gezeigt werden, dass eine intravenése Injektion von 200 mg Asc. S. 
zu einem iiberraschend giinstigeren Verlauf der Blutzucker- 
kurve fiihrte. Bei der taglichen Zufuhr von 100 mg Ascorbinsaure 
per os verschwanden die C-Hypovitaminosesymptome im Ver- 
lauf von 25 Tagen (G6thlinprobe = 1 Petechie, Serumasc. S.- 


! Von mir gesperrt. 
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Niichternwert 1,18 mg®/o) und die Stoffwechsellage des Knaben 
wurde so gebessert, dass die Insulindosen herabgesetzt werden 
konnten. Eine extra C-Vitaminzufuhr bei diesem guten C-Stan- 
dard bewirkte keine grésseren Abweichungen der Blutzucker- 
kurve von der Kontrollkurve, als solche, die durch spontane 
Fluktuationen motiviert werden kénnen. 

BOEHNCKE (1938) ermittelte bei 7 Kindern mit Diabetes jeweils 
2 Blutzuckerkurven. »Die eine zeigte das langsame Absinken des 
Niichternblutzuckers, die andere das Verhalten des Blutzuckers 
nach Injektion von 300 mg Vitamin C intravenés. Es war kein 
Unterschied festzustellen» (Methode fiir Blutzuckerbestimmung 
Creselius-Seifert). Auch konnte er in zwei Versuchen keine Ver- 
starkung des Insulineffektes durch Vitamin C konstatieren. 

CANNAVO und ORTOLEVA (1938) erhielten bei C-Vitaminzufuhr 
bei 5 Diabetesfallen eine Besserung der Hyperglykiimielage und 
eine Abnahme der Glykosurie. 

[ZAR und CAIZONNE (1938) berichteten tiber 2 Diabetesfialle, 
bei welchen 1000 Einheiten Ascorbinsiure eine Blutzuckersen- 
kung von 135 auf 82 mg®/o bzw. von 121 auf 85 mg®/o bewirkten. 

BARBUTO und LENZI (1938), aus der gleichen medizinischen 
Schule, fanden, dass die intramuskulare Injektion von 1000 Ein- 
heiten Vitamin C bei Diabetikern zu einer Senkung des Blut- 
zuckers um 18—71 mg®/o fiihrt, die 4fache Dosis eine solche um 
43—64 mg®/o bewirkt, wihrend 1000 Einheiten per os eine Blut- 
zuckersenkung von 43—75 mg®/o bewirkten (Niichternblutzucker, 
Blutzucker 1, 2 und 3 Std. nach Ascorbinsiurezufuhr) . 

Mosonyi und Aszopi (1938) zeigten bei 7 Diabetesfillen, dass 
bei der Zufuhr von Vitamin C (Vitamin C allein lingere Zeit 
gepriift nur bei 1 Fall) oder Bi + C gleichzeitig, eine Steigerung 
der Kohlehydrattoleranz sowohl bei parenteraler als auch bei 
Zufuhr der Vitamine per os zustandekommt mit nachfolgender 
Insulineinsparung. Bei 7 von 9 Diabetesfallen nahmen die Auto- 
ren an, dass eine Herabsetzung des Niichternblutzuckers als 
Folge der Ascorbinsaureinjektion auftrat (300 mg i. v., Blutpro- 
ben jede 30. Min. 21/2 Std. lang untersucht; bei einem Versuch 
nach 3 und in einem anderen auch nach 4 Std.). Die auf 
B1-Zufuhr folgende primaire Blutzuckersteigerung wurde unter- 
driickt, wenn gleichzeitig Vitamin C gegeben wurde (3 normale 
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Personen, 2 Diabetiker). Schliesslich setzten die Autoren bei zwei 
Hunden die Kohlehydrattoleranz durch operative Entfernung 
von 8—9/10 des Pankreas herab und konnten spiter in Glykose- 
belastungsversuchen zeigen, dass die Kohlehydrattoleranz bei 
Vitamin C-Verabreichung successive ansteigt (Kontrollen bei 
operierten Hunden ohne C-Verabreichung fehlen). 

Loo (1938) gab zwei Alteren (60 bzw. 62 Jahre) Diabetespati- 
enten eine Ascorbinsaiurezulage (tgl. 300 mg) zur Diat und beob- 
achtete eine subjektive Besserung sowie cine Abnahme der 
Zuckerausscheidung bei ihnen. 

OsHIMA, TERASHIMA und MATSUTANI (1938) verfolgten den 
Blutzucker 4 Std. nach Ascorbinsiurezufuhr (300 mg). Sie be- 
zeichneten den Niichternblutzucker mit 100 und umschreiben 
auch den Zuckergehalt des Urins »im Vorharn gleich 100» und 
geben die tibrigen Werte im Verhiltnis zu diesen Ausgangswer- 
ten an. Ergebnis: 

Fall 1. Unbehandelter Fall. Kein Effekt. 

Fall 2. Diatfall. Abnahme des Blut- und Urinzuckers. 

Fall 3. Diat + Insulin. Abnahme des Blut- und Urinzuckers. 

Fall 4. Diat + Insulin. Abnahme des Blut- und Urinzuckers. 

Im Gegensatz zu den meisten tibrigen Autoren untersuchte 
TOMASELLI (1938) (ebenso wie ROLLER, ferner HAMNE), die Ein- 
wirkung der Ascorbinsiure auf den Blutzucker von Diabetikern 
gegentiber von Kontrollversuchen ohne Ascorbinsaurezufuhr. 
TOMASELLI gab 11 Diabetesfillen eine konstante Diat ohne In- 
sulin einige Tage vor dem Versuch, worauf folgende Versuchs- 
serie durchgefiihrt wurde: 

a) der Blutzucker wurde im Abstand von 30 Min. 3'/2—4 Std. 
verfolgt um Spontanvariationen zu untersuchen. 

b) Ebenso + 100 mg Ase. S. i. v. bei 3 Fillen, 500 mg bei den 
ubrigen. 

c) Blutzuckerkurve nach 5 Einheiten Insulin intramuskular. 

d) Ebenso + Asc. S. (100—500 mg i. v.). 

TOMASELLI fand dabei, dass die Ascorbinsiurezufuhr eine 
konstante Herabsetzung des Blutzuckers bewirkte, die tiber den 
Rahmen der spontanen Fluktuationen herausging. Bei der Kom- 
bination Insulin + Ase. S. wurde der Blutzucker starker als nach 
Insulin allein beeinflusst. 
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BARTELHEIMER (1939) fand, dass das Tagesprofil der Blut- 
zuckerkurve bei 32 in dem Diabetikerheim Garz auf Riigen aut- 
genommenen Patienten deutlich niedriger nach Sattigung mit C- 
Vitamin lag und gab an, dass bei 6 im Heim angestellten Patien- 
ten, die »oft seit Monaten eine unveranderte Einstellung und 
Lebensweise hatten» eine Ahnliche Wirkung erzielt wurde. 


DIENST, DIEMER und SCHEER (1939) priiften, stimuliert durch 
die Arbeit von Mosony!I und AszopI ein Kombinationspriparat, 
das den gesamten B-Komplex und Vitamin C enthalt (Dia-Be- 
Vitrat) und verabreichten 6 Diabetikern hiervon 4X2 Teeldffel, 
entsprechend 240 Einh. Bi und 1200 Einh. C taglich. Die Auto- 
ren fanden eine Besserung der Kohlehydrattoleranz mit einer 
Senkung des Niichternblutzuckers um 40—80 mg®/o und eine 
Niveauherabsetzung der Tagesblutzuckerkurve um 20—80 mg®/o 
im Vergleich zu friiheren. Ein leichter Fall ohne Insulin zeigte 
nach Weglassen des Praparates keine Verschlechterung, wahrend 
bei einem schwereren Fall 14 Tage nach Weglassen des Mittels 
der Erfolg wieder hinfallig> war. SENDRAIL und MARCEILLAC 
(1939) berichten tiber ihre Erfahrungen mit der Vitamin Bi und C- 
Therapie bei 10 Diabetikern: »L’acide ascorbique exerce sur la 
sensibilité 4 Vinsuline une action plus rapide, que la vitamine B; 
des accidents hypoglycémiques peuvent méme s’ébancher, aussi 
le produit ne doit-il pas étre employé sans circonspection con- 
jointement avec linsuline. » 

Andere Autoren sind weniger optimistisch. ARMENTANO und 
Mitarbeiter (1935) konnten bei Diabetikern nicht finden, dass 
eine 7 Tage lange Ascorbinsiurezufuhr (150 mg tgl.) eine nen- 
nenswerte Verianderung der Blutzuckerkurve nach Zuckerbela- 
stung gemiass STAUB bewirkt (es werden weder die Anzahl der 
Falle noch Einzelheiten der Untersuchung mitgeteilt). STOICcESCO 
und GINGOLD (1936) fanden nach der i. v. Zufuhr von 240 mg 
Ascorbinsaure bei zwei Diabetikern in dem einen Falle eine Her- 
absetzung, in dem anderen eine Steigerung des Blutzuckers. Nach 
1000 mg per os, verabreicht bei einem Fall, kam es zuerst zu 
einer Steigerung, dann zu einer Senkung des Blutzuckers. Ferner 
wurden zwei Diabetesfille mit 40 bzw. 80 g Glykose per os be- 
lastet und die Belastung bei einer anderen Gelegenheit wiederholt, 
wobei gleichzeitig Ascorbinséure zugefiihrt wurde (240 mg i. v. 
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bzw. 1000 mg per os). Im ersten Versuch wurde mit Vitamin C 
eine gréssere Hyperglykamiearea erhalten, im zweiten eine ge- 
ringere: »L’action de l’acide ascorbique chez le diabétique est trés 
variable». ASINELLI (1936) gab an, dass er bei Diabetikern nach 
Ascorbinsaurezufuhr mit Ausnahme von einem Fall, der einen 
15jahrigen Knaben mit gleichzeitiger Dystrophia adiposo-genitalis 
betraf, bei dem der Blutzucker im Laufe einer Stunde von 158 
mg®/o auf 59 mg®/o sank (300 mg Asc. S. per injectionem), keine 
Senkung des Blutzuckers erhielt. IytR1 (1939) sprach sich dahin 
aus, dass C-Vitamin (Cantan forte, 6 ccm) »keine deutliche 
Wirkung auf den Blutzuckerspiegel des Diabetikers» ausiibt. 

Durch experimentelle Untersuchungen hat man ferner Anhalts- 
punkte fiir einen gewissen Zusammenhang zwischen der Insulin- 
produktion und der Anwesenheit von Vitamin C zu erhalten ver- 
sucht. Mosonyi und Aszop1I (1936) injizierten 8 normalen Per- 
sonen und 9 Diabetikern 300 mg Asc. S. i. v. und entnahmen dann 
mit einem Intervall von 1/2—1 Std. waihrend 3—4 Stunden 0,20 
ccm Blut, das sie Mausen injizierten, die 12 Std. gehungert hatten. 
Sie fanden, dass der Blutzucker der Mause nach den Injektionen 
sank, mit Ausnahme der Blutinjektionen von den zwei schwer- 
sten Diabetesfallen, bei welchen man auch keine Herabsetzung 
sondern statt dessen eine Erhéhung des Blutzuckers nach der 
Vitamin C-Injektion erhalten hatte. DEssy und DONEDDU (1940) 
zeigten in einem Material von 6 normalen Personen und 10 Dia- 
betikern, dass die intramuskulire Insulininjektion die Ausschei- 
dung intravenés zugefiihrter Ascorbinséure mit dem Urin hemmt. 
RALLI und SHERRY (1940) zeigten, dass bei diabetischen Hunden 
(7 Tiere) der Ascorbinsauregehalt im Blutplasma im Vergleich 
mit Kontrollhunden (6 Tiere) sinkt. Sowohl bei normalen als 
auch bei diabetischen Hunden bewirkte die Injektion von 20 
I. E. Insulin einen Abfall der C-Konzentration im Blutplasma, 
sowie eine verminderte Vitamin C-Ausscheidung im Urin. Die 
Werte kehrten nach 6—7 Stunden wieder auf das normale Niveau 
zuriick. In diesem Zusammenhang ist es auch angebracht daran 
zu erinnern, dass man bei Tieren, die an C-Avitaminose einge- 
gangen waren, eine MHypertrophie (kompensatorisch?) der 
Langerhansschen Inseln des Pankreas fand (RONDONI und Mon- 
TAGNANI, MONASTERIO, BORGHI ferner DE OTTO). 
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Wenn auch somit eine Reihe von Untersuchungen dafiir zu 
sprechen scheint, dass das C-Vitamin bei der Behandlung eines 
Diabetes von grosser Bedeutung ist, so miissen doch ernsthafte 
Einwande gegen die Beweiskraft eines ganzen Teiles derselben 
erhoben werden. Besonders in den Fillen, in welchen man eine 
bestimmte Zeit lang Vitamin C gegeben und eine Besserung der 
Stoffwechsellage angegeben hat, kann man sich ja nicht von dem 
Verdacht frei machen, dass die Besserung Ausdruck einer spon- 
tanen Besserung im Anschluss an die Kostveriinderung u. s. w. 
sein kann, die ein Krankenhausaufenthalt ja immer mit sich 
bringt. Wir wissen ferner, dass nach einer Erhéhung der Insulin- 
dosis, bzw. einer Anderung der Diit, der maximale Effekt nicht 
augenblicklich eintritt, sondern dass der Organismus sich erst 
allmahlich sozusagen auf die neuen Verhiltnisse »einstellt», mit 
anderen Worten die Besserung schreitet eine Zeit lang fort. Bei 
den 6 Fallen von BARTELHEIMER, die in dem Diabetikerheim an- 
gestellt waren, scheinen aber doch ausreichende Garantien dafiir 
vorhanden zu sein, dass die Besserung mit der C-Zufuhr in einem 
ursichlichen Zusammenhang steht. Auch die Untersuchungen 
von PFLEGER und SCHOLL sind kritisch durchgefiihrt und bei 
dem Fall von SODERLING und HAMNE hatte ein mehrmaliger 
friiherer Krankenhausaufenthalt (unter welchen die C-Hypovita- 
minose nicht richtig erkannt und behandelt wurde) keine an- 
nahernd Ahnliche Besserung bewirkt, wie die Zufuhr C-reicher 
Naturprodukte. 

Bei dem anderen Typ der Untersuchungen, bei welchen man 
die Blutzuckerkurve eine gewisse Zeit nach der Ascorbinsaure- 
zufuhr in einer einmaligen Dosis verfolgte, scheint man im all- 
gemeinen die Tatsache zu vernachlissigen, dass nicht nur Nor- 
malpersonen sondern auch Diabetiker spontane Blutzucker- 
schwankungen aufweisen. Man muss also auf jeden Fall einen 
Blindversuch ohne Ascorbinséure, aber im tibrigen unter ahn- 
lichen Versuchsbedingungen zum Vergleich ausfiihren. Diese 
Planlegung wird gewiss bei den zwei Belastungsversuchen von 
STOICESCO und GINGOLD sowie bei den Fallen von ROLLER, 
HAMNE ferner TOMASELLI befolgt, aber ROLLER sowie TOMA- 
SELLI machen nur fiir eine relativ kurze Beobachtungszeit Anga- 
ben und HAMNE teilt nur einen Versuch mit, wahrend STOICESCO 
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und GINGOLD in einem Versuch ein Ergebnis erhalten, das dem 
des zweiten widerspricht. Die Blutzuckerkurve bei einem Diabe- 
tiker muss unter konstanten Versuchsbedingungen (ebenso wie 
die alimentire Blutzuckerkurve bei Normalpersonen, Kap. VI) 
natiirlich spontane Variationen an verschiedenen Versuchstagen 
nach oben und unten aufweisen kénnen, so dass deswegen auch 
ein Blindversuch nicht ausreichend ist, soweit man nicht durch- 
wegs tibereinstimmende Ergebnisse bei einem grésseren Material 
erhalt. 

Um auf die Frage Antwort zu erhalten, die ich in erster Linie 
aufgestellt habe, nimlich: hat die Ascorbinsdure auf den Verlauf 
der alimentdren Blutzuckerkurve bei Diabetikern einen Einfluss?, 
schien es mir deswegen notwendig zu sein, die Tageskurve des 
Blutzuckers bei Diabetikern zu verfolgen, und zwar teils ohne 
und teils mit Ascorbinsiurezufuhr aber mit im iibrigen gleich- 
artigen Versuchsbedingungen, ferner bei einem so grossen Mate- 
rial, dass man es statistisch behandeln und ermitteln kann, ob 
eventuelle Differenzen im Verlauf der beiden Kurven zufallig be- 
dingt sind oder nicht. 


1. Das Diabetesmaterial und die Versuchsanordnung des 
Verfassers. 


Das Material umfasst 18 Kinder mit Diabetes, bei welchen 
26mal Doppelversuche in der Weise ausgefiihrt wurden, dass an 
einem Versuchstag der Blutzucker 24 Std. lang verfolgt, am nich- 
sten Tag der C-Standard bestimmt und am folgenden Tag der 
Blutzucker wieder 24 Std. lang verfolgt wurde. In Versuch 1 b 
und 16 a erfolgte die letztgenannte Untersuchung spiter. In den 
Versuchen 12 b, 13, 16 und 18 wurde das Studium der Spontan- 
variationen zwischen dem ersten und letzten Versuch eingeschal- 
tet, weswegen das Intervall 3 Tage betrug. Die Bedingungen sind 
bei der letzten Untersuchung dieselben wie am ersten Versuchs- 
tage, es besteht nur der Unterschied, dass eine bestimmte Ascor- 
binsaéuredosis intravenés zugefiihrt wird (200—500 mg; in den 
meisten Versuchen ist die Dosis 400 mg, bei Fall 11 wurden 1000 
mg intramuskular verabreicht). Bei vier Patienten handelte es 
sich um frische, unbehandelte Falle (6, 8, 11 und 14) und die 


Untersuchung wurde vor Beginn der Insulinbehandlung ausge- 
fiihrt; zwei Falle (6 und 8) wurden erneut untersucht, nachdem 
Insulin eingesetzt worden war und die Insulindosen 19 bzw. 16 
Tage vor der Untersuchung konstant waren. Samtliche Falle er- 
hielten freie Kost und Insulin, eine Methode, die zuerst von 
STOLTE angegeben wurde und in Schweden besonders von 
SGDERLING und LICHTENSTEIN fiir den kindlichen Diabetes und 
von MOLLERSTROM fiir den Diabetes des Erwachsenen sehr be- 
fiirwortet wird. 

Die Bedingungen waren an den beiden Versuchstagen bis in das 
geringste Detail identisch. Am ersten Tag durften die Patienten 
essen, wie sie wollten von dem was ihnen angeboten wurde; die 
Mengen wurden vermerkt. Am niachsten Versuchstag erhielten sie 
zur gleichen Zeit dasselbe Essen und es wurde auch beobachtet, 
dass die Zeit, die zum Verzehren der Mahlzeiten erforderlich war, 
in beiden Versuchen einigermassen dieselbe war. Mit Ausnahme 
der schweren, unbehandelten Faille, waren die Patienten wie ge- 
wohnlich auch an den Versuchstagen ausser Bett und der Zeit- 
punkt fiir das An- und Ausziehen, die Linge der Mittagsruhe 
u. Ss. Ww. war an beiden Versuchstagen gleich, ebenso wurde ver- 
sucht den Grad der Motion an beiden Tagen gleich zu gestalten. 
Mit Ausnahme der drei ersten Fille wurde auch die, iiber die in 
den Mahlzeiten enthaltene Fliissigkeit hinausgehende verzehrte 
Wassermenge angezeichnet und es wurden dieselben Mengen zur 
gleichen Zeit am folgenden Versuchstag gegeben. Die in den Ta- 
bellen der Kasuistik angegebenen Blutzuckerwerte sind immer 
Mittelwerte aus zwei Proben. 

Meine Untersuchungen wurden zu einer Zeit begonnen, in wel- 
cher giinstige Erfahrungen mit Insulin Retard von verschiedener 
Seite berichtet wurden; viele der Patienten standen Monate vor 
der Untersuchung unter einer konstanten Behandlung und wur- 
den in das Krankenhaus gerufen, um von dem schnell wirkenden 
Insulin (Vitrum oder Leo) auf Retard umgestellt zu werden, wo- 
bei meine Untersuchungen erst durchgefiihrt wurden. Ein Teil 
der Falle wurde aber aus Griinden, fiir deren Angabe hier kein 
Anlass besteht, wieder auf die friihere Behandlung zuriickge- 
setzt. Andere Patienten wurden zur Kontrolle aufgenommen und 
bevor eine Veranderung vorgenommen wurde, wurde die gleiche 
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Behandlung wie zu Hause weiter durchgefiihrt, bis die Unter- 
suchungen abgeschlossen waren. Da das Ergebnis in der Rich- 
tung geht, dass die Ascorbinsiure auf das Blutzuckerniveau 
senkend wirkt, ist es wichtig, dass keine Erhéhung der Insulin- 
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Fig. 32a. Diabetesfall Nr. 9. 13jihriges Midchen. Beispiel fiir Spontan- 
variationen im Verlauf der Blutzuckerkurve (Tabelle D 9b). 

° _ - 10. 12. 38. Blutzuckerkurve bei gewisser Behandlung. 

x ——x 12. 12. 38. Blutzuckerkurve bei derselben Behandlung. 


dosis innerhalb einer zu kurzen Zeit vor dem Versuch stattge- 
funden hat, da ja nach einer solchen einige Tage vergehen miis- 
sen, bevor das Blutzuckerniveau Zeit gehabt hat sich zu stabili- 
sieren. War eine Veranderung der Insulinmedikation innerhalb 
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eines Monates vor dem Versuch vorgenommen worden, so wurde 
dies immer im Protokoll vermerkt (s. Kasuistik). 

Verfolgt man die Blutzuckerkurve an zwei verschiedenen Tagen 
unter den gleichen Versuchsbedingungen, so kann man erwarten, 
dass die Kurven entweder identisch sind oder dass die spatere 
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Fig. 32 b. Erneute Untersuchung der Spontanvariationen bei Diabetesfall 
Nr. 9, Q (Tabelle D 9 c). 


. - 20. 12. 38. Blutzuckerkurve bei gewisser Behandlung. 
x x 22. 12. 38. Blutzuckerkurve bei derselben Behandlung bei gewis- 


ser psychischer Reizung (s. Versuchsprotokoll). 


Kurve héher oder niedriger liegt als die erste, ferner dass sich 
diese Variationen nach oben bzw. unten im Material gleich- 
missig verteilen. Wird nun, wie hier, am 2. Versuchstag Ascor- 
binséure zugefiihrt, muss man sich deswegen davon iiberzeugen, 
dass eine evt. Differenz im Verlauf der Blutzuckerkurve im Ver- 
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gleich zur Kontrollkurve nicht auf solchen Spontanvariationen 
beruht. Eine Moéglichkeit hierzu erhalt man dadurch, dass man 
das ganze Material statistisch behandelt und untersucht, ob die 
Differenz in jedem Punkt der Kurve iiber den Rahmen zufallig 
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Fig. 33. Diabetesfall Nr. 12. 6jahriges Miidchen (Tabelle D 12b). 
. - 19. 3. 40. Blutzuckerkurve bei gewisser Behandlung. 
x 21. 3. 40. Blutzuckerkurve bei derselben Behandlung. 


Xeeeeee x 23. 3. 40. Blutzuckerkurve bei derselben Behandlung + 400 mg 
Asc. S. i. v. 
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bedingter Variationen hinausgeht, d. h. ob sie dreimal ihren mitt- 
leren Fehler betragt. Bei einer solchen Behandlung des Materials 


ist es nicht notwendig diese Spontanvariationen besonders zu 
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Fig. 34, Diabetesfall Nr. 13. 12jahriger Knabe. (Tabelle D 13). 
- 7. 2. 39. Blutzuckerkurve bei gewisser Behandlung. 


x x 9. 2. 39. Blutzuckerkurve bei derselben Behandlung. 
11. 2. 39. Blutzuckerkurve bei derselben Behandlung + 450 mg 


Ase. S. i. v. 


untersuchen, um aber in jedem Fall eine Vorstellung tiber den 
Grad und die Art derselben zu erhalten, habe ich bei einer Anzah! 
von Fallen — Nr. 1 (Fig. 36 d), (8), 9 (Fig. 32 a und 32 b), 12 
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(Fig. 33), 13 (Fig. 34), 16 (Fig. 35) und 18 auch diese Verhalt- 
nisse untersucht. 

Fall Nr. 12 zeigt eine enorme Spontanvariation nach oben und 
Fall Nr. 18 eine solche nach unten, im iibrigen liegen die Varia- 
tionen innerhalb miassiger Grenzen. 
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Fig. 35. Diabetesfall Nr. 16. Knabe, 14 Jahre, 6 Mon. (Tabelle D 16). 

e - 25. 4. 39. Blutzuckerkurve bei gewisser Behandlung. 

x x 27. 4. 39. Blutzuckerkurve bei derselben Behandlung. 

Xseee--x 29. 4. 39. Blutzuckerkurve bei derselben Behandlung + 400 mg 
Asc. S. i. v., keine Wirkung. 


Bevor ich zur statistischen Bearbeitung tibergehe, der das Ma- 
terial unterzogen wurde, sollen einige Beispiele fiir Unterschiede 
der Versuchsergebnisse gegeben werden. Fall Nr. 1 ist besonders 
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interessant, weil er bei der ersten Untersuchung (April 1938) eine 
sichergestellte C-Hypovitaminose, gesichert sowohl durch den 
Ausfall der Géthlinprobe wie auch Untersuchung der Serumascor- 
binsdure vor und nach Belastung (s. Kasuistik) , aufweist. Wir sehen 
nun (Fig. 36 a), dass nachdem die Insulininjektion von 7 Uhr 
ihren max. Effekt um 10* Uhr erreicht hat, der Blutzucker in 
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i Diabetesfall Nr. 1. 10jahriger Knabe mit C-Hypovitaminose 
1g. a. janrig 
(Géthlinprobe 60 mm Hg/15 Min., rechter Arm 39 Petechien. 


Serumasc. S.-Niichternwert = 0. 2 Std. nach Belastung mit 10 
mg Asc. S./kg Kérpergew. = 0,42 mg®/o). Tabelle D 1 a. 

. - 12. 4. 38. Blutzuckerkurve bei gewisser Behandlung. 

Xeece-- x 14. 4. 38. Blutzuckerkurve bei derselben Behandlung + 200 mg 


Asc. S. i. v. (7 h 6’). 
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der Kurve ohne Ascorbinsiure successiv schnell wieder auf be- 
deutende Werte ansteigt bevor die nachste Insulininjektion um 
Uhr ihn wieder herabzwingt. Mit Ascorbinsaure wieder, wird 
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Fig. 36 b. Diabetesfall Nr. 1 nach einer Zeit C-Verabreichung (Géthlin- 
probe jetzt 1 Petechie. Serumasc. S.-Niichternwert 1,18 mg°/o, 


2 Std. nach Belastung mit 10 mg Asc. S./kg Kérpergew. = 1,85 
mg®/o). Tabelle D 1 b. 

e - 11. 5. 38. Blutzuckerkurve bei gewisser Behandlung. 

Xeccee- x 18. 5. 38. Blutzuckerkurve bei derselben Behandlung + 200 mg 


Ase. S. i. CF & 2). 
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die Blutzuckersteigerung von 10®° Uhr—17 Uhr iiberraschend viel 
niedriger. Nachdem durch eine Ascorbinsaurezufuhr per os eine 
Zeit lang die C-Hypovitaminose geheilt wurde, ist die Stoff- 
wechsellage gebessert und die beiden Kurven zeigen jetzt nicht 
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Fig. 36c. Diabetesfall Nr. 1. nach Umstellung auf Insulin Retard. Serum- 
asc. S.-Niichternwert 0,43 mg®/o, 2 Std. nach Belastung mit 10 
mg Asc. S./kg Kérpergew. = 2,30 mg®/o. Tabelle D 1 c. 

24. 10. 38. Blutzuckerkurve bei gewisser Behandlung. 

26. 10. 38. Blutzuckerkurve bei derselben Behandlung + 300 mg 


Ase. S. i. v. (7 h 10’). 


gleich grosse Unterschiede (Fig. 36 b) wie friiher, auch konnte die 
Insulindosis verringert werden, naimlich mit 4+4 I. E. 

In einem spiateren Zeitpunkt, in dem Patient auf Insulin Re- 
tard umgestellt war, wurde die Untersuchung wiederholt und 
wieder verlauft die »Asc. S.-Kurve» weit niedriger als die Kon- 


trollkurve (Fig. 36 c). 
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Bei einem Studium der Spontanvariationen, liegt die Blutzuk- 
kerkurve des zweiten Versuchstages hingegen durchgehend héher 
als die des ersten Tages (Fig. 36 d), wahrend nach Asc. S.-Injek- 
tion die Asc. S.-Blutzuckerkurve noch ein viertesmal durch- 
gehend niedriger als die Kontrollkurve liegt (Fig. 36 e). 

Fig. 37 (Fall 2) und Fig. 38 (Fall 9) zeigen Beispiele fiir eine 
gute Wirkung der Ascorbinsaure. Fig. 39 (Fall 3) und Fig. 40 
(Fall 8) Beispiele fiir cine unbedeutende oder ausgebliebene 
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Fig. 36d. Diabetesfall Nr. 1. Studium der Spontanvariationen des Blut- 
zuckers an zwei Versuchstagen mit gleicher Behandlung. Obs.! 
bei nicht weniger als 4 Versuchen mit Asc. S.-Zufuhr am 2. Ver- 
suchstag lag die »Asc. S.-Kurve» niedriger als die Kontrollkurve, 
wahrend hier die Kurve des zweiten Versuchstages (ohne Asc. S.) 
durchgehend héher als am ersten Versuchstag liegt. Tab. D 1 d. 


. - 14. 11. 38. Blutzuckerkurve bei gewisser Behandlung (ohne 
Asc. S.). 
x x 16. 11. 38. Blutzuckerkurve bei derselben Behandlung (ohne 


Asc. S.). 
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Wirkung der Ascorbinsaureinjektion, wobei zu bemerken ist, 
dass der C-Standard bei den beiden letzten Fallen auffallig besser 


als bei den beiden erstgenannten ist. 


Die Figuren 41—44 zeigen das Ergebnis der Ascorbinsaure- 
injektionen bei den vier unbehandelten Diabetesfillen. Bei zwei 
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Fig. 36 e. Diabetesfall Nr. 1. Untersuchung zum 4. Mal iiber den Einfluss 
der Asc. S. auf den Verlauf der alimentaéren Blutzuckerkurve. Se- 
rumasc. S.-Niichternwert 0,70 mg®/o, 2 Std. nach Belastung mit 
10 mg Asc. S./kg Kérpergew. = 2,80 mg®/o. Tabelle D 1 e. 
° - 15. 12. 38. Blutzuckerkurve bei gewisser Behandlung. 
= 


12. 38. Blutzuckerkurve bei derselben Behandlung + 500 mg 
Asc. S. i. v. (7 h 3’). 


Fallen, Nr. 6 und 14 (Fig. 41 bzw. 44) verlauft die »Asc. S.- 
Kurve» wesentlich niedriger als die Kontrollkurve; in Fall Nr. 11 
(Fig. 43) ist die Wirkung der Asc. S. weniger ausgesprochen und 
in Fall Nr. 8 (Fig. 42) wird sie vermisst. Wenn ich auch nicht 
der Ansicht bin, dass man auf Grund von nur 4 Fallen sichere 
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Schliisse ziehen kann, so muss man, besonders im Hinblick 
darauf, dass ein frischer Diabetes bei Kindern schnell eine Ver- 
schlechterung ohne Behandlung aufweist, doch bemerken, dass 


das Ergebn 


is dafiir zu sprechen scheint, dass auch bei nicht in- 


sulinbehandelten Fallen die Ascorbinsiure das Blutzuckerniveau 


herabsetzt. 
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Diabetesfall Nr. 2. 7jaihriges Madchen. Serumasce. S.-Niichtern- 
wert 0,26 mg®/o, 2 Std. nach Belastung mit 10 mg Asc. S./kg K6r- 
pergew. = 1,60 mg®/o. Tabelle D 2. 

3. 7. 38. Blutzuckerkurve bei gewisser Behandlung. 
5. 7. 38. Blutzuckerkurve bei derselben Behandlung 
Asc. S. i. v. (7 h 5’). 
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2. Statistische Bearbeitung des Materials. 


Um nun eine sichere Antwort auf die Frage zu erhalten, inwie- 
weit die Ascorbinsaéure die alimentare Blutzuckerkurve bei Dia- 
betes beeinflusst, habe ich das gesamte Material einer statisti- 
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13jahriges Madchen. Serumasce. S.-Niichtern- 


Fig 38 Diabetesfall Nr. 9. 
S./kg Kor- 


wert 0,39 mg®/o, 2 Std. nach Belastung mit 10 mg Asc. 
pergew. = 1,98 mg®/o. Tabelle D 9a. 

18. 10. 38. Blutzuckerkurve bei gewisser Behandlung. 
20. 10. 38. Blutzuckerkurve bei derselben Behandlung 


Ase. S. i. v. (7 h 20°). 


+ 300 mg 


schen Bearbeitung unterzogen und dabei die Differenzen zwischen 
einer Reihe von Punkten einerseits der Kontrollkurve und ande- 
rerseits der »Asc. S.-Kurve» untersucht. Hierbei kommt ein ge- 
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wisser Zweifel dariiber auf, wie man das Material in geeigneter 


Weise aufstellen soll. Von den insulinbehandelten Fallen erhiel- 
ten namlich 3 (Nr. 7, 10 und 12 [2 Versuche]|) das Insulin mor- 
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Fig 39 Diabetesfall Nr. 3. 15jahriges Midchen. Serumasc. S.-Niichtern- 

wert 0,72 mg®/o, 2 Std. nach Belastung mit 10 mg Asc. S./kg 

K6érpergew. = 2,35 mg®/o. Tabelle D 3. 

23. 8. 38. Blutzuckerkurve bei gewisser Behandlung. 

X------ x 25. 8. 38. Blutzuckerkurve bei derselben Behandlung + 300 mg 
Ase. S. i. v. (7 h 5’). 


gens um 8 Uhr, die tibrigen um 7 Uhr. Der Niichternwert wurde 
immer einige Minuten vor der Einspritzung des Morgeninsulins 
bestimmt. Wahlt man den Niichternwert als Ausgangspunkt, so 
bedeutet dies gleichzeitig, dass man am zweiten Versuchstag den 
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Versuch ungefahr von der Zeit an zu rechnen beginnt, in der die 
Ascorbinsaureinjektion gegeben wird. Nachdem die Einwirkung 
der Ascorbinsaure auf die Tageskurve beurteilt werden muss, er- 
scheint mir diese Berechnungsweise als die richtigste. Man gibt 
hierbei die mittleren Differenzen zwischen den beiden Kurven im 
Material an, und zwar 1—2—3 u. s. w. Stunden nach Bestimmung 
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Fig. AO. Diabetesfall Nr. 8. 9jahriges Madchen. Serumasce. S.-Niichtern- 
wert 1,43 mg®/o. 2 Std. nach Belastung mit 10 mg Asc. S./kg Ké6r- 
pergew. = 2,16 mg®/o. Tabelle D 8b. 

- 17. 11. 38. Blutzuckerkurve bei gewisser Behandlung. 

X------ x 19. 11. 38. Blutzuckerkurve bei derselben Behandlung + 400 mg 

Ase. S. i. v. (7 h 10’). 


des Niichternwertes bzw. nach der Ascorbinsaureinjektion und 
unabhaingig von dem Stand der Uhr. Der andere Ausweg, die 
Differenzen in dem bestimmten Zeitpunkt anzugeben, scheint 
mir weniger richtig zu sein, weil dabei z. B. um 10 Uhr vorm. 
die Asc. S. und das Insulin bei 3 Fallen nur 2 Stunden eingewirkt 
haben, wihrend bei allen anderen Fallen volle 3 Stunden. 
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In Tabelle 9 habe ich bei der Zusammenstellung die erstge- 
nannte Berechnungsweise befolgt und gebe die mittlere Differenz 
im Material zwischen den alimentiren Blutzuckerkurven ohne 
bzw. mit Asc. S. an, und zwar zu angegebenen Zeitpunkten nach 
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Fig. 41. Unbehandelter Diabetesfall Nr. 6. 11 3/4jahriger Knabe. Serum- 
asc. S. 2 Std. nach Belastung mit 10 mg Asc. S./kg Kérpergew. 
= 1,89 mg®/o. (Niichternbest. misslungen). Tabelle D 6a. 

° - 4. 10. 38. Blutzuckerkurve bei gewisser Behandlung (ohne In- 
sulin). 

x 


6. 10. 38. Blutzuckerkurve bei derselben Behandlung + 300 mg 
Ase. S. i. v. (7 h 2’). 


den Insulininjektionen. Nur fiir die beiden Kurven gemeinsame 
Punkte konnten selbstverstandlich bearbeitet werden. Im Proto- 
koll werden ausserdem oft auch Blutzuckerwerte, die zwischen 
diesen in der Tabelle aufgenommenen Werten liegen, angegeben. 
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Wir sehen, wie der Insulineffekt durch Ascorbinsaurezufuhr 
betrachtlich verstarkt wird. Bereits nach 2 Stunden ist die Diffe- 
renz klar sichergestellt und verbleibt so einschliesslich der 6. 
Stunde. Noch nach 8 bzw. 9 Stunden ist die Differenz mehr als 
wahrscheinlich, um hernach rasch abzunehmen. Von der 11. 
Stunde an fallen die Kurven wieder zusammen. 


£ £ 
Blutz 2 FY 3 3 
2 6d 2 
| | 
v 


$ 8 
| 1 
H 


\, 


657 757 857 10,57 11,57 12.57 1357 14,57 1557 16,57 17.57 1857 19.57 20.57 21.57 2257 2.57 6.50 


| Uhr 


Fig. a2. Unbehandelter Diabetesfall Nr. 8. 9jahriges Madchen. Serumasc. 
S. Niichternwert 0,31 mg®/o, 2 Std. nach Belastung mit 10 mg 
Asc. S./kg Kérpergew. = 1,61 mg®/o. Tabelle D 8a. 


° - 7. 10. 38. Blutzuckerkurve bei gewisser Behandlung (ohne In- 
sulin). 
Xoscee- x 9. 10. 38. Blutzuckerkurve bei derselben Behandlung + 300 mg 


Asc. §. i. v. (7 h 26’). 


Es muss bemerkt werden, dass in den Fallen, in welchen ein 
schnell wirkendes Insulin angewandt wurde, es oft nicht méglich 
war, dass sich ein nennenswerter Effekt der Ascorbinsdurezufuhr 
geltend gemacht hat, bevor der mazimale Insulineffekt tiber- 
schritten war. Betrachten wir z. B. Fall 1, so finden wir, dass 
wenn er Insulin-Vitrum bekam, die Kurven nicht eher als nach 
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3'/2 Stunden divergieren (Fig. 36 a). Bei einer spiteren Gelegen- 
heit, als derselbe Patient hingegen mit Depotinsulin (Retard) 
behandelt wurde, weicht die Asc.S.-Kurve von der Kontrollkurve 
unmittelbar ab (Fig. 36 c). 


£ £ £ £ 
2 2 2 2 
Blutz. 2 ° 
a 
mg % <= = Fig. 43 
2 2 
z z z z 
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Fig. 43. Unbehandelter Diabetesfall mit Tbe. pulm. incip. Nr. 11. Mad 
chen, 2 Jahre, 10 Mon. alt. Tabelle D 11. 


. - 28. 1. 39. Blutzuckerkurve bei gewisser Behandlung (ohne In 
sulin). 
Xeccee- x 29. 1. 39. Blutzuckerkurve bei derselben Behandlung + 1000 mg 


Asc. S. i. m. (7 h 5’). 


In der Tabelle 10 wurde das Material nach dem zweiten, meiner 
Ansicht nach weniger logischen Prinzip zusammengestellt, d. h. 
die Differenz zwischen den alimentaren Blutzuckerkurven ohne 
bzw. mit Ascorbinsaure wird zu bestimmten Zeitpunkten, unab- 
hangig davon wann der Versuch begonnen wurde, angegeben. 
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Auch bei dieser Berechnungsweise sind die Differenzen in einer 
iiberzeugenden Anzahl von Punkten statistisch sichergestellt. 

Auch wenn die vier unbehandelten Fille aus dem Material aus- 
geschlossen werden, beeintrichtigt dies die Schlussfolgerungen 
gar nicht; diese Fille sind zu einer freistehenden statistischen 
Bearbeitung zu wenige. Die Einzelresultate bei diesen Fallen sind 
weiter oben S. 106 und in der Kasuistik wiederzufinden. 


£ £ c 
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mg % £ Fig. 44 
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Fig. 44, Unbehandelter Diabetesfall Nr. 14. Miadchen, 12'/2jahrig. Serum- 
asc. S.-Niichternwert 0,62 mg®/o, 2 Std. nach Belastung mit 10 mg 
Asc. S./kg Kérpergew. = 1,44 mg°/o. Tabelle D 14. 


° - 17. 4. 39. Blutzuckerkurve bei gewisser Behandlung (ohne In- 
sulin). 
Xeer--- x 19. 4. 39. Blutzuckerkurve bei derselben Behandlung + 400 mg 


Asc. S. i. v. (7 h 40). 


3. Diurese und Harnzuckerausscheidung im Diabetesmaterial. 


Eine vollstandige Fliissigkeitskontrolle wurde nur bei 18 Dop- 
pelversuchen durchgefiihrt. In diesem kleinen Material konnte 
kein Einfluss der Asc. S. auf die Diurese nachgewiesen werden 
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(Differenz + 35 ~ 88 cem, wobei + bedeutet, dass die Diurese 
mit Asc. S. grésser war als ohne). In 22 Doppelversuchen konnte 
die ganze Urintagesmenge erhalten und dadurch die tagliche Zuk- 
kerausscheidung berechnet werden. Eine sichere Einwirkung der 
Ase. S. auf die Zuckerausscheidung kann bei diesem Material 
nicht nachgewiesen werden. Bei der Aufteilung der Zuckeraus- 
scheidung in Zeitperioden konnte keine zeitliche Verschiebung 
derselben aufgezeigt werden (s. Tabelle 11 a). Hierbei muss doch 
ausdriicklich darauf hingewiesen werden, dass ein Teil des Ver- 


Tabelle 11 a. 


Diurese und Zuckerausscheidung bei denjenigen Diabetespatienten, bei welchen An 
fiir den ganzen Tag vorlagen (22 Zuckerausscheidungsversuche, davon 18 mit Kor 


der Fliissigkeitszufuhr und Ausscheidung). 
M(D) = mittlere Differenz von 18 bzw. 22 Differenzen zwischen der bei Versuc! 
ohne und mit Asc. 8. erhaltenen Werte. € = mittlerer Fehler von M(D). 


— zeigt an dass die Aussonderung mit Asc. 8. geringer war. 


n = Anzahl Versuche. 
Diurese (ccm) Zuckeraussonderung (g 
Zeit 
ohne mit ohne | mit 
8,jAsc.8. MOD) + © | ™ lace giasc.s. 
Th—11h | 18 292 335 + 43 + 38 22 | 19,26 | 18.64 — 0,62 
1lh—15h 18 299 273 — 26 + 37 22 | 16,67 | 1416  — 2551 
15h—19h 324 323 1 + 34 | 22 | 20,09 | 18,75  — 1,34 - 
19h— 7h | 18 595 614 + 19 + 49 22 | 35,40 | 33,59  — 1,81 
Fiir den ganzen | 
i eres | 18 , 1510 | 1545 + 35 + 88 22 | 91,42 | 85,14 | — 6,28 


mégens des Urins das Benedict-Reagens bei Asc. S.-Zufuhr zu re- 
duzieren, sein Substrat in der gleichzeitig ausgeschiedenen Asc. S. 
haben diirfte (s. S. 28). Da diese Fehlerquelle nicht von Beginn 
an beachtet wurde, konnte eine durchgehende Korrektur nicht 
vorgenommen werden und deswegen erheischt die Frage des Ein- 
flusses des C-Vitamins auf die Zuckerausscheidung im Urin wei- 
tere Untersuchungen. 


No 


Jul 


Ins 
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se 4. C-Standard der Diabetespatienten. 

te 

K Nach vielen Autoren ist es schwer, Diabetespatienten mit C- 

a Vitamin zu sittigen (z. B. SCHROEDER); PFLEGER und SCHOLL 

al schreiben: »In den Arbeiten tiber Diabetes wird in der Literatur 

‘ einheitlich ein Vitamin C-Defizit angenommen, wobei jedoch tiber 

2 den Grad der C-Hypovitaminose verschiedene Angaben zu finden 

‘h sind». BARTELHEIMER nimmt diesbeziiglich an, dass dieser C- 

ss Mangel mit wenigen Ausnahmen exogen bedingt ist und glaubt. 
dass eine Frucht-Gemiisekost sowie etwas reichlichere Kartoffel- 
zufuhr den C-Vitaminbedarf decken. SEBESTA ist der gleichen An- 
sicht. 

Angle 

aa Tabelle 11 b. 

uchen Mittelwert (M) der Serumase.S. in mg% bei gesunden Versuchspersonen sowie bei 

diabetischen Kindern, die mit freier Kost und Insulin behandelt wurden. 
n Anzahl Fille. &(M) mittlerer Fehler von M. 6 die Dispersion. 

— - Niichternwerte 2 Std. nach Bel. mit 10 mg Asc. 8. kg. 

Normalfille Diabetesfille Normalfiille Diabetesfiille 

n M + 6 | n M + &(M) 06 | n |M + &(M) O | n' M + &(M)! O 

“| Nov.—Mai .. 23 |0,58 + 0,06 0,30 8 0,40 + 0,11) 0,32 | 23 |1,58 + O11 0,55; 8 1,41 + 0,28 0,65 

Juli—Okt. .. 19 0,85 + 0,09 0,39, 8 0,33 + 0,08) 0,22] 19 2,07 + O,18 0,76) 8 1,58 + 0,22 0,61 

+ 'T Insgesamt .. 42 |0,70 + 0,06 0,36 | 16 0,37 + 0,07 0,27 42 |1,80 + 0.11 0,69 16 1,49 + 0,15 0,62 
Da alle meine Diabetespatienten eine vollstindig freie Kost 
F erhalten haben, diirften sie ein geeignetes Vergleichsmaterial mit 
Normalpersonen darstellen. Leider ist doch die Anzahl der Fille 

" so gering, dass eine Aufteilung nach Jahreszeiten sich kaum 

durchfiihren lisst. 

n In Tabelle 11 b habe ich doch die Serumascorbinsiurewerte, 

1 vor und nach Belastung mit 10 mg Asc. S./kg K6érpergew., bei 

_ den 16 Diabetesfallen angegeben, welche keine besondere Verord- 

. nung fiir eine C-Zulage erhalten haben. Die Werte sind fiir das 
Winter- bzw. Sommerhalbjahr gesondert angefiihrt und mit ent- 
sprechenden Werten bei Normalpersonen verglichen. Die absolu- 
ten Blutascorbinsiiurewerte liegen bei Diabetespatienten gewiss 


_ 
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niedriger, doch kann in diesem kleinen Material keine statistisch 
wahrscheinliche Differenz nachgewiesen werden. 

In diesem Zusammenhang méchte ich hervorheben, dass es 
niemals schwierig gewesen ist Diabetiker auch wadhrend des Win- 
terhalbjahres bei gutem C-Standard zu halten, und zwar durch 
Zusatz von einem Glas (ca 75 g) Hagebuttentee, bereitet nach der 
Vorschrift von B. Hammar 


Zusammenfassung. 


Bei 18 Diabetespatienten werden 26 Doppelversuche derart 
durchgefiihrt, dass die alimentaire Blutzuckerkurve wihrend eines 
ganzen Tages bei einer gewissen Behandlung verfolgt wird, wo- 
nach an einem spiteren Tag der Versuch wiederholt wird, nun 
aber mit dem Zusatz, dass eine Asc. S.-Injektion von 200—500 mg 
intravenéds verabreicht wird. Eine statistische Bearbeitung des 
Materials ergibt, dass die Asc. S.-Injektion eine ausgeprdgte und 
langanhaltende Verstdrkung des Effektes des Insulins auf den 
Blutzucker mitsichfiihrt. 

In Doppelversuchen mit Fliissigkeitskontrolle und in solchen 
bei denen die ganze Tagesmenge des Urins erhalten werden konn- 
te, hat keine Einwirkung der Ascorbinsaiure auf Diurese oder 
Zuckerausscheidung nachgewiesen werden kénnen. Hierbei muss 
doch beachtet werden, dass mitausgeschiedene Asc. S. an der 
Reduktion des Benedict-Reagens teilnimmt, weswegen neue 
Versuche, unter durchgehender Korrektur dieses Fehlers bzw. bei 
Bestimmung des Urinzuckers mit einer anderen Methodik, durch- 
gefiihrt werden miissen. 

Da Diabetesfille die mit freier Kost und Insulin behandelt wer- 
den kaum eine Acetonurie aufweisen, gibt das vorliegende Mate- 
rial keine Méglichkeit zu einer Untersuchung der Frage, inwie- 
weit die Acetonbildung durch Vitamin C beeinflusst wird. Nur bei 
2 Fallen, die unbehandelten Nr. 14 und 17, konnte die Aceton- 
ausscheidung quantitativ verfolgt werden. Hierbei wurde bei dem 
erstgenannten Fall kein sicherer Effekt erhalten, wahrend die 
Acetonausscheidung bei dem letztgenannten mit Asc. S. bedeu- 


' Die Bereitung des Hagebuttentees ist S. 170 dieser Abh. beschrieben. 
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tend geringer war als ohne. (BARTELHEIMER u. a. geben an, dass 
die Acetonurie durch Asc. S. giinstig beeinflusst wird). 

Der C-Vitaminstandard der mit freier Kost und Insulin behan- 
delten Diabetespatienten ist schlechter als bei Normalpersonen; 
das Diabetesmaterial ist aber so klein, dass der Unterschied be- 
reits aus diesem Anlass nicht einmal anniherungsweise stati- 
stisch sichergestellt werden kann. Das Material erlaubt somit nicht 
zu entscheiden, ob der von vielen Seiten erwihnte schlechtere C- 
Standard der Diabetiker alimentér bedingt ist oder nicht. Prak- 
tisch wichtig ist aber, dass es auf jeden Fall auf keine Schwierig- 
keiten st6ésst auch Diabetespatienten mit Hilfe einheimischer, an 
C-Vitamin reicher Naturprodukte bei einem vdllig zufriedenstel- 
lenden C-Standard zu halten. 


Anmerkung bei der Korrektur. 


Wahrend der Drucklegung dieser Arbeit erschien ein Aufsatz von STOGER: 
>Der Blutzucker und das Vitamin C» (Wien. klin. Wschr. 1941, 28. Marz). In 
dieser Arbeit zeigt STOGER, dass 300 mg Asc. S. intravenés verabreicht den 
Niichternblutzucker bei normalen Versuchspersonen und Diabetikern im Ver- 
gleich zu Kontrollversuchen herabsetzt, »wenn kein C-Vitamindefizit vorliegt>. 
Bei Glykosebelastungsversuchen wurde sowohl bei normalen Versuchsperso- 
nen als auch bei Diabetikern mit Asc. S. eine niedrigere Blutzuckerkurve als 
ohne erhalten. Hierbei nimmt STOGER aber an, dass eine vorausgehende C- 
Sattigung die Voraussetzung ist und schliesst sich damit der Ansicht von 
STEPP, SCHROEDER und ALTENBURGER an (vgl. hierzu meine Versuche in Kap. 
IV bei denen die stairkste Wirkung gerade wahrend der C-Hypovitaminose 
erhalten wurde, sowie den guten Effekt bei dem Diabetesfall Nr. 1, der eben- 
falls eine C-Hypovitaminose aufwies). STOGER vertritt ferner die Ansicht, dass 
die postalimentire Blutzuckerkurve nach Asc. S. rascher ihren Héhepunkt er- 
reicht (seltene Blutentnahmen). Auch ich kam auf Grund meiner Kurven zu 
dieser Ansicht (hiaiufige Probeentnahmen, Intervall 5 Min., Kap. VI), bei der 
statistischen Zusammenstellung des Materials konnte aber keine zeitliche Ver- 
schiebung (bis zu 5 Min. oder mehr betragend) fiir das Erreichen des Hoéhe- 
punktes nachgewiesen werden. Eine Verschiebung des Héhepunktes in entge- 
gengesetzter Richtung wahrend der C-Hypovitaminose war hingegen gemein- 
sam fiir meine drei Falle mit experimenteller Hypovitaminose (Fig. 1, 7, 13). 

STOGER erhielt nach Insulinschock mit Asc. S. keine raschere Riickkehr des 
Blutzuckers zu normalen Werten. Bei zwei von drei Fallen mit Insulinshock 
nimmt er aber an, dass eine raschere Normalisierung des Blutzuckers nach 
Glykose + Asc. S. als nach Glykose allein eingetreten ist. Einzelheiten werden 
hieriiber nicht mitgeteilt. 


Teil. B. Tierexperimentelle Untersuchungen. 
IX. Glykogenablagerung und Vitamin-C. 


Im klinischen Teil dieser Arbeit wurde gezeigt, dass wiaihrend 
einer C-Hypovitaminose bei Kindern (Kap. IV) die alimentire 
Blutzuckerkurve erhéht und verlaingert wird, um auf Zufuhr von 
reiner Asc. S. zu der Ausgangslage zuriickzukehren, ferner dass 
die alimentaire Blutzuckersteigerung auf Asc. S.-Zufuhr auch bei 
Personen ohne Zeichen einer C-Hypovitaminose (Kap. VI) vermin- 
dert wird, sowie dass auch der glykogenmobilisierende Effekt 
des Adrenalins durch Asc. S. bei ihnen vermindert wird. Auch 
wurde gezeigt, dass die alimentaire Blutzucker-Tageskurve bei 
diabetischen Kindern (Kap. VIII) nach Asc. S.-Injektion im Ver- 
gleich mit der Kontrollkurve wesentlich niedriger verlauft. 

Wenn es nunmehr gilt den Mechanismus, der diesen Effekt der 
Ase. S. zugrundeliegt, zu erforschen, so scheinen nach meiner 
Ansicht zwei Arbeitshypothesen in erster Linie naheliegend zu 
sein: 

1. Man koénnte sich vorstellen, dass die Ase. S. die Verbrennung 
von Zucker in den Geweben des K6rpers erhéht oder be- 
schleunigt und dass dadurch das Blutzuckerniveau erniedrigt 
wird. 

2. Derselbe Effekt hinsichtlich des Blutzuckers wiirde auch zu 
erhalten sein, wenn die Asc. S. die Umwandlung des Zuckers 
zu Glykogen und die Aufstapelung des Glykogens férdern 
wirde. 

Die experimentelle Lésung des erstgenannten Problems scheint 
schwierig zu sein. Ein Studium der letzteren Fragestellung ist 
hingegen leichter zuginglich und da in der Literatur einige 
Beobachtungen vorliegen, nach welchen Asc. S. die Glykogen- 
bildung zu férdern scheint, habe ich beschlossen in erster Linie 
diese Frage naher zu untersuchen. 
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Eine Reihe Alterer Arbeiten iiber Avitaminosen, in welchen 
auch das genannte Problem bertihrt wird, sind nunmehr haupt- 
sichlich von historischem Interesse, da man in der damaligen 
Zeit mit Mischformen verschiedener Avitaminosen gearbeitet hat. 
Interessierte seien deswegen beziiglich dieser Literatur auf die 
umfassende Ubersicht von BICKEL (1924) hingewiesen. 

Was das C-Vitamin anbetrifft, so haben wir erst nachdem die 
von SZENT-GYORGYI in den Nebennieren 1928 entdeckte und von 
ihm Hexuronsaure genannte Substanz im Jahre 1932 mit dem C- 
Vitamin identifiziert wurde (WAUGH und KING, SVIRBELY und 
SZENT-GYORGYI) und dessen synthetische Darstellung 1933 ge- 
gliickt ist (REICHSTEIN, GRUSSNER und OPPENAUER; HERBERT und 
Mitarb., HAWorTH, Hirst und Mitarb.) eine Médglichkeit zu 
reinen Versuchen tiber C-Avitaminose erhalten. 

BAENA (1934) konnte bei Mausen durch Versuche im Lauf- 
apparat zeigen, dass die bei vélliger Ermiidung eintretende Her- 
absetzung des Glykogens unter dem doppelten Einfluss von Rin- 
denhormon und Ascorbinsaure kleiner war als bei blosser Beein- 
flussung durch Rindenhormon. 

ALTENBURGER'§ (1936) stellte fest, dass skorbutische Meer- 
schweinchen einen niedrigeren Prozentgehalt an Leberglykogen 
besitzen als normale Tiere, ferner, dass der Glykogengehalt der 
Leber unter der Behandlung mit taglichen Injektionen von 10 
mg Asc. S. rasch wieder ansteigt. Nachdem 3 Skorbuttiere 8 Tage 
lang taglich 1,0 g Glykose erhalten haben, wiesen sie einen Leber- 
glykogengehalt von 1,4 °/o auf, wihrend 3 Skorbuttiere, die ausser 
Glykose auch 10 mg Ase. S. tiglich als Injektionen erhalten ha- 
ben, einen Leberglykogengehalt von 8,0 °/o hatten. 

Hirscu (1936) fand bei 3 Meerschweinchen, die auf Normal- 
kost gestanden sind, einen Glykogengehalt der Leber von 3 °/o 
(2,5—3,8), wahrend die 4 Tiere, die 12 Tage lang als Zulage 
auch 25 mg Asc. S. taglich intraperitoneal erhalten haben, 
einen Leberglykogenhalt von 4,8 °/o (4,02—5,2) aufwiesen. 

LANGFELT (1938) arbeitete mit Miusen und untersuchte unter 
verschiedenen Versuchsbedingungen die Einwirkung sehr grosser 
Ase. S.-Dosen (100 mg, neutralisiert mit 40 mg NaHCOs) auf das 
Leber- und Muskelglykogen. Hierbei erhielt er einander wider- 
sprechende Resultate und schreibt: »Diese Resultate sind mit der 
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Auffassung friiherer Verfasser, dass Ascorbinsiure eine Glyko- 
genanreicherung in der Leber und in der Muskulatur normaler 
Tiere bewirke, nicht vereinbar.» Da Mause aber das Vermégen 
besitzen C-Vitamin zu syntethisieren, kann man jedenfalls aus 
derartigen Versuchen nicht darauf schliessen, wie diese Verhalt- 
nisse bei Tierarten liegen, die dieses Vermégen nicht besitzen 
(Meerschweinchen, Menschen u. a.). In diesem Zusammenhang 
sei auch erwahnt, dass SURE und Mitarb. (1939) zeigten, dass eine 
tagliche Extrazufuhr von 4—16 mg Asc. S. bei Ratten keine Er- 
héhung des C-Vitamingehaltes »in tissues or  endocrines» 
bewirkt. 

WATANABE (1939) fand bei Kaninchen (3 Tiere in jeder Grup- 
pe), die ebenfalls C-Vitamin  synthetisieren kénnen, dass der 
Glykogengehalt der Leber nach 50 mg/kg K6érpergew. Asc. S. sub- 
cutan 1,93 °/o, nach 50 mg Ase. S. + 2,5 g Glykose/kg 2,44 °/o 
betrug. Verglichen mit den Kontrollen (ohne Asc. S.-Injektion), 
die einen Glykogengehalt von 1,73 bzw. 2,23 °/o aufwiesen, be- 
deutete dies eine so geringe Steigerung, dass WATANABE sich nicht 
berechtigt fiihlt aus den Ergebnissen positive Schliisse zu ziehen. 
Hingegen scheint die Glykogenbildung in der durch Lecithin-, 
Chloroform- bzw. Phosphorvergiftung geschidigten Kaninchen- 
leber bei Zuckerinfusion durch Asc. S. geférdert zu werden. 
»Eine derartige Wirkung des C-Vitamins kann man_ besonders 
17 Std. nach Lecithininfusion 


gut bei Lecithintieren beobachten», 
wurden a) 2,5 g Glykose/kg bzw. b) 2,5 g Glykose/kg + 50 mg Ase. 
S. gegeben. 3 Std. spiter enthielt die Leber a) 0,85 °/o bzw. b). 2,4 °/o 
Glykogen| »bei denen das vorgebildete Glykogen vollstandig ver- 
loren ging ohne die Organfunktion allzusehr zu beeintrachtigen, 
bei den normalen Tieren dagegen nur undeutlich, wahrschein- 
lich wegen des schon optimal vorgefundenen Glykogengehaltes 
WATANABE fand hierbei, dass der Effekt zu der Dosierung der 
Asc. S. in einer gewissen Relation stand, da 50 mg/kg Kérpergew. 
optimal wirkten, wahrend bei einer weiteren Steigerung der 
Dosis (100 resp. 250 mg) die Wirkung wesentlich verschlechtert 
wurde. 

TERADA (1939) bestatigte WATANABES Befunde bei lecithin- 
vergifteten Kaninchen, dass namlich die Umwandlung intravendés 
zugetiihrter Glykose zu Glykogen in der Leber durch Ase. S. ge- 
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fordert wird (5 Tiere in jeder Gruppe). TERADA fand ausserdem 
den gleichen oder oft einen staérkeren Effekt bei einer Reihe ver- 
schiedener Pflanzenstoffe, in welchem letztgenannten Fall der 
Effekt mit dem C-Gehalt nicht parallel ging. 

SIMIzuU (1939) zeigte, dass wenn Kaninchen bei gewéhnlicher 
Kost (Okara, d. h. »Niederschlag von Bohnengallerte») 5 Tage 
lang 50 mg/ kg Koérpergew. Asc. S. erhalten, der Leberglykogen- 
gehalt von 1,75 °/o auf 2,14 °/o steigt. Durch Gemiisezusatz 7 Tage 
lang, konnte er bis 2,47 °/o gesteigert werden (3 Tiere in jeder 
Gruppe). 

Was schliesslich die Untersuchungen anbetrifft, die zeigen, 
dass Asc. S. der glykogenmobilisierenden Wirkung des Thyroxins 
entgegenzuwirken vermag, komme ich auf diese in einem ande- 
ren Zusammenhang zuriick. 

Umfassen auch die hier referierten Untersuchungen einzeln- 
genommen ein allzukleines Beobachtungsmaterial um_ sichere 
Schliisse zu erlauben, so scheinen sie zusammengenommen doch 
in die Richtung zu weisen, dass C-Vitamin die Glykogenaufstape- 
lung fordert. Um iiber dieses Problem definitive Klarheit gewin- 
nen zu kénnen, sind aber weitere Untersuchungen notwendig, 
Untersuchungen, die méglichst auch auf die rhythmische Funk- 
tion der Leber Riicksicht nehmen (FORSGREN, MOLLERSTROM; 
AGREN, WILANDER und JORPES), und zwar dadurch, dass Kon- 
troll- und Versuchstiere in demselben Zeitpunkt des Tages ge- 
schlachtet werden, ferner, was die Skorbuttiere anbetrifft, so 
muss auch die Einwirkung des Hungerns auf den Glykogenvorrat 
beachtet werden. Ein Skorbuttier bekommt ja allmahlich einen 
herabgesetzten Appetit und magert ab (dass der Gewichtsverlust 
ausserdem auch eine andere Ursache besitzt, darauf komme ich 
weiter unten, Kap. X zuriick), wobei billigerweise auf Grund der 
reinen Inanition Leberglykogen verloren gehen muss. Freilich 
schreibt ALTENBURGER: »wir méchten ausdriicklich betonen, dass 
die Skorbuttiere durchaus regelmissig frassen ...», aber er 
scheint nicht durch Wagungen festgestellt zu haben, dass zwi- 
schen den verzehrten Nahrungsmengen bei den beiden Gruppen, 
Skorbuttiere und Kontrolltiere, keine nennenswerte Differenz 
vorlag. 
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1. Material und Versuchsanordnung des Verfassers. 


Verf. arbeitete ausschliesslich mit miannlichen Meerschwein- 
chen. Alle Tiere, die ein- und derselben Versuchsserie angehéren, 
wurden nach Versicherung des Tierlieferanten innerhalb dersel- 
ben Kalenderwoche geboren. Die Tiere kamen im Laboratorium 
7—12 Tage vor Beginn des eigentlichen Versuches an. Jedes Tier 
bekam, genau so wie in den Untersuchungen von GOTHLIN, einen 
eigenen aus Stahldrath angefertigten Kifig (51,5*32,0>% 40,0 
cm), der auf einem mit Torfstreu in reichlicher Menge bestreutem 
Tablett mit aufgebogenen Kanten ruhte. Innerhalb des Draht- 
kiifigs hat das Tier ein Haus aus Holz (20218 cm), versehen 
mit einer Offnung (Breite 10 cm, Héhe 11 cm). Am Kiifig ist ein 
Gefiass fiir die Nahrung (8X4,5X4,5 cm) und eines fiir Wasser 
aufgehingt. In der Zeit des Aufwachsens beim Lieferanten haben 
die Tiere jeden Tag ein neues Kohlriibenstiick erhalten wenn es 
die Jahreszeit zuliess auch Gras, im iibrigen Heu und Getreide. 
Wiahrend der Vorperiode im Laboratorium wurde mit dieser Er- 
nahrung fortgesetzt, doch hatten die Tiere ausserdem die Még- 
lichkeit sich allmahlich an die zukiinftige skorbutogene Kost zu 
gewohnen. 

Als skorbutogene Grundkost wurde die von GOTHLIN in Nature 
Bd. 134, S. 569, 1934 angegebene angewandt, die folgende Zu- 
sammensetzung hat: 


48 Teile gemahlene Haferflocken. 
24 »  Weizenkleie. 


15 Magermilchpulver, 2 Std. bei 110° C autoklaviert. 
10 » geschmolzene und filtrierte Butter. 
2 rohes Eigelb. 
1 » Kochsalz. 
0,10 Osbornes Niahrsalz (die Zusammensetzung dessel- 


selben ist in Proc. Soc. Exper. Biol. Med. Band 21, 
S. 87, 1923 angegeben). 


Naherten sich die Tiere einem Gewicht von 300 g, so wurden 
sie in den Versuch eingesetzt. Hierzu wurden sie paarweise, mit 
einem so tibereinstimmenden Gewicht als nur médglich, ausge- 
wihlt. Von dem ersten Tierpaar wurde der schwerere Paarling 
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als Skorbuttier genommen, von dem zweiten Paar der leichtere, 
von dem dritten Tierpaar wieder der schwerere u. s. w. Vom 
ersten Versuchstag an bekamen die Tiere nur die Grundkost und 
Wasser, ausserdem wurde den Tieren mittels einer Pipette eine 
Asc. S.-Lésung, die im ccm die beabsichtigte Tagesdosis Ascor- 
binsaure enthielt, die weiter unten fiir jede Tierserie angegeben 
wird, verabreicht. 

Soll nun die Glykogenspeicherung von Skorbuttieren in Ver- 
gleich zu Kontrolltieren studiert werden, so ist es selbstverstand- 
lich von grésstem Gewicht, dass man gewisse Garantien dafiir hat, 
dass ein evt. Unterschied zwischen beiden Tiergruppen nicht 
darauf beruht, dass sie verschieden grosse Mengen der Grund- 
kost verzehrt haben. In die Versuchsanordnung wurde es deswe- 
gen aufgenommen fiir jedes Tier taglich in eine graphische Ta- 
belle sowohl das Gewicht des Tieres als auch die Menge der 
Grundkost einzuzeichnen, die das Tier die vorhergehenden 24 
Stunden zu sich genommen hatte. Um einwandfreie Ergebnisse 
zu erhalten, ging ich auf die Weise vor, wie weiter unten fiir 
jede Tierserie angegeben wird. 


2. Methodik. 


a) Skorbutdiagnose. Es besteht hier kein Anlass auf das klassische Skorbut- 
bild in seiner Gesamtheit einzugehen, sondern es sollen nur die fiir die 
Diagnose des experimentellen Skorbuts der Meerschweinchen wichtigsten 
bei der Obduktion vorliegenden Verainderungen angefiihrt werden. 

Die vorliegenden Untersuchungen beabsichtigten ja Glykogenstudien, so dass 
die Tiere deswegen auf keine andere Weise als durch Nackenschlag und 
Dekapitation getétet werden konnten. Blutungen an anderen Stellen als im 
Gebiete der unteren K6rperhilfte konnten deswegen nicht beachtet werden. 
Andererseits habe ich mich friiher wihrend meiner Assistentenzeit bei Prof. 
Géthlin davon iiberzeugen kénnen, dass wenn Blutungen sich auch in anderen 
K6rperteilen finden, so fehlen sie niemals um die Kniegelenke, weswegen 
dies vom Standpunkt der Diagnose aus keine Ungelegenheiten darstellt. Fer- 
ner wurden Auftreibungen um die Knochenknorpelgrenze der Rippen ange- 
zeichnet und es wurde in grosser Ausdehnung von der Réntgenphotographie 
der Rippen-Knorpelfugen, nach der Methodik, die von GOTHLIN und SuND- 
BERG ausgearbeitet wurde (GOTHLIN ...) Gebrauch gemacht. Das eigenartige 
Bild der Costo-Chondralfuge bei Skorbut ist bereits seit 1906 bekannt gewe- 
sen und wurde da von EUG. FRAENKEL im Réntgenogramm bei Morbus Bar- 
lowi vorgelegt. In der Arbeit von HOJER, Studies in Scurvy, ist in Fig. 42 auch 


das Réntgenogramm der Rippen-Knorpelfugen bei Meerschweinchen wieder- 
gegeben und es wird hervorgehoben, dass »the dark shadow in the anterior 
epiphyses of the ribs in scurvy is clearly demonstrated». Die Ausarbeitung 
dieses Verfahrens zu einer selbstindigen Methodik zur Aufdeckung des 
Grades des Skorbutes bei Meerschweinchen, wenn dieser so weit fortge- 
schritten ist, dass er sich in makroskopischen Veranderungen bei der Obduk- 
tion aussert, kommt aber GOTHLIN und SUNDBERG zu. Dass diese réntgenolo- 
gischen Verainderungen in den Costo-Chondralfugen eine ebenso empfind- 
liche Reaktion fiir Skorbut darstellen wie die iibrigen Obduktionsbefunde zu- 
sammen, ergab sich daraus, dass von den 152 Meerschweinchen von GOTHLIN, 
die einen positiven Sektionsbefund aufgewiesen haben, simtliche auch einen 
positiven Réntgenbefund gezeigt haben. Andererseits habe ich selbst niemals 
gefunden, dass wenn die erwaihnten Verknécherungszonen keine fiir das Auge 
sichtbaren Verainderungen aufgewiesen haben, diese réntgenologisch solche 
gezeigt haben. Das R6éntgenogramm hat deswegen seinen unbestreitbaren 
Wert, um den Grad der Verinderungen festzustellen und im Bild zu_be- 
wahren, tibertrifft aber fiir die Diagnostik des Skorbuts nicht ein sorgfaltiges 
Sektionsverfahren. 

Als Skorbutbefunde wurden ferner Auftreibungen der Kniegelenksepiphysen 
mit Blutungen in der angrenzenden Muskulatur (subfaszial liegend) sowie 
erhéhte Nachgiebigkeit der Epiphysenlinien der langen Réhrenknochen beim 
Versuch sie zu frakturieren, angesehen. 

Darmblutungen kommen bei der friihen Diagnose des Skorbuts nicht vor. 
Bemerkenswert ist, dass wenn solche auftreten, sie sehr spirlich in den obe- 
ren Teilen des Darmes vertreten sind, wahrend die Darmwand des bei diesen 
Tieren grossen Blinddarms von Blut vollstindig duchsetzt sein kann; eine 
Beobachtung, die bereits STINER (1924) erwahnt. Zur Spiitdiagnose gehért auch 
die von mir selbst nachgewiesene zentrale Hyperimie bzw. Blutung in den 
mesenterialen Lymphdriisen (s. meine Obduktionsprotokolle in den Unter- 
suchungen von GOTHLIN). 

Fehlen makroskopische Befunde, so wurde auch eine mikroskopische 
Untersuchung der Zihne ausgefiihrt, da die friihzeitigsten Skorbutverinde- 
rungen dort lokalisiert sind (ZILVA und WELLS), eine Methode, die von HGJER 
naher ausgearbeitet wurde. Ich habe mich hierbei gemiiss den Anweisungen 
von GOTHLIN mit Liangsschnitten durch die Backenzahne begnigt. 


b) Glykogenbestimmung. Die Glykogenbestimmungen wurden nach dem 
Prinzip von PFLUGER und unter Leitung der Darstellung in der Arbeit von 
AGREN, WILANDER und JorPES auf folgende Weise ausgefiihrt: Unmittelbar 
nach dem Enthaupten des Tieres wurde sofort etwa 1 g Leber entnommen 
(0,8—1,1 g) und auf der Torsionswage gewogen. Wenn auch FORSGREN auf 
Grund von histologischen Studien das Glykogen als gleichmissig verteilt in- 
nerhalb der Leber ansieht, so habe ich doch der Ejinheitlichkeit wegen, 
jedesmal das Leberstiickchen demselben Lobus entnommen (dem _ langen 
und schmalen Leberlappen, der an der linken Seite des Tieres neben der 
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Gallenblase sich nach unten erstreckt). Das Leberstiickchen wurde dann un 
mittelbar in ein Zentrifugenréhrchen iiberfiihrt, dort mit einer feinen Scheere 
zerschnitten und mit einem Glasstab in die heisse 60 °/oige Kalilauge, die sich 
in einer Menge von 1 ccm im Réhrchen befand, hinuntergeschoben (das 
Zentrifugenréhrchen mit der Lauge war vorher in einem kochenden Wasser 
bad gestanden). Handelte es sich um die Bestimmung von Muskelglykogen, 
so wurde auf dieselbe Weise vorgegangen indem ein entsprechend grosses 
Muskelstiickchen aus der Vorderseite der Schenkelmuskulatur (in diese 
Muskulatur werden nur bei weit fortgeschrittenen Skorbutfaillen und auch 
da nur ausnahmsweise Blutungen angetroffen) genommen wurde. Zur Unter 
suchung des Herzmuskelglykogens wurde das ganze Herz angewandt nach 
dem das Perikard entfernt, die Herzriume eréffnet und die in ihnen befind- 
lichen Blutreste mit Fliesspapier entfernt worden waren. Das Zentrifugen 
rohrchen mit seinem Inhalt wurde dann wenigstens 3 Stunden:im Wasser 
bad stehen gelassen. Hernach wurden 2 ccm Wasser und 8 ccm 95 °/ciger 
Alkohol zugesetzt. Die hierbei entstandene Fiallung wurde im Zentrifugen 
réhrchen dreimal mit 65 °/oigen Alkohol, dreimal mit 95 °/oigen und einmal 
mit absolutem Alkohol gewaschen. Hierbei kam es bisweilen vor, dass das 
Zentrifugenréhrchen zerbrach, womit ja nicht nur die in ihm befindliche 
Probe sondern auch die entsprechende Kontrollprobe wertlos wurde. Erst 
nachdem ich kaltwassergehirtete Réhrchen aus Jenaer-Glas erhalten hatte, 
konnten diese unwillkommenen Ungliicksfalle vermieden werden. Nach eine 
weiteren Waschung mit Ather wurden 3 ccm normale Salzsiure zugesetzt und 
die Probe durch Erwarmung im kochenden Wasserbad wihrend 3 Stunden 
hydrolysiert. Hierauf wurde unter gleichzeitiger Verdiinnung mit Wasser 
tropfenweise 60 °/oige Kalilauge zugesetzt, bis die Probe fiir Lakmus schwach 
alkalisch wurde (Priifung mit einem minimal kleinen Stiickchen Lakmus 
papier). Die Probe wurde darauf in einen 10 ccm-Messkolben iiberfiihrt, wo 
bei das Zentrifugenréhrchen mehrmals mit Wasser nachgespiilt wurde. Die 
ganze Probe wurde auf 10 ccm verdiinnt. Bei der folgenden Zuckerbestim 
mung nach der Methode von HAGEDORN und JENSEN wurde die Probe erst 
wiederholt vom Messkolben in ein kleines Glassgefass und zuriick iiberfiihrt. 
um eine sorgfaltige Mischung zu erhalten. Der erhaltene Zuckerwert wurde 
mit 0,9 multipliziert um den Glykogenwert zu erhalten. Jeder in den Tabellen 
aufgenommene Glykogenwert ist der Mittelwert aus wenigstens zwei Bestim 
mungen. 


3. Lebergewicht, Leber- und Muskelglykogen bei den Tieren 
der verschiedenen Versuchsserien. 


Tierserien C und D (Tabelle 12) kurzfristige Versuche mii 
Meerschweinchen auf Skorbutkost und Wasser im Vergleich zu 
Kontrolltieren (gleiche Kost + 3 mg Ascorbinsaure tgl.). 

Da ein an Skorbut schwerer erkranktes Tier immer wenige! 
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von der Grundkost zu sich nimmt, als ein gesundes Tier, was an 
und fiir sich eine geringere Glykogenbildung beim erstgenannten 
Tier bedingt, bin ich um diese Ungelegenheit zu vermeiden in 
den verschiedenen Tierserien auf etwas verschiedene Art vorge- 
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Gewichtskurven fiir 3 Meerschweinchen (gleicher Wurf, mannlich) sowie 
Angaben iiber die von jedem Tier pro Tag verzehrte Menge an Grundkost 
(unten stehende Kurven). Tiere a) und b) nur skorbutogene Grundkost + 
Wasser, Tier c) ausserdem 3 mg Ase. S. tagl. Beachte, dass die Skorbuttiere 
bereits bei demselben Gewicht stehen bleiben bevor sie beginnen schlechter 
zu fressen als das Kontrolltier. 


In friiheren Skorbutuntersuchungen habe ich beobachtet, dass 
das Gewicht des kranken Tieres friiher aufhérte sich zu vergrés- 
sern als dessen Kurve fiir das verzehrte Futter von der des Kon- 
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Tabelle 12. 


Serie C + D (September— Oktober 1939). 
Skorbuttiere haben nur Grundkost + Wasser 
bekommen, Kontrolltiere daneben 3 mg Asc. 8. tiglich. 


Akuter Skorbut, kurzfristige Versuche. 


Gew. des Tieres in g zu “a 
Meerschw. Beginn und zum Schluss Lebergew. |Leberglykogen} Muskelelyko 
We. des Vers. sowie Vers.- in g % gen ° 
Dauer in Tg. 
Kontr Kontr.- Skorbut-Tiere Kontr.- Kontr Kontr. 
Tiere | Tiere Tiere Tiere ‘Tiere | Tiere | Tiere | Tiere Tiere 
Cc 2/;C 1 270/303 | 322/320, 15 Tg.] 11,47 14,67 2,13 1,92 0,38 
C 3 \|C 4 | 272/314 | 284/310, 19 » 11,74 | 138,48 2.81 1,68 
C 5 298/298 | 265/309, 19 » 9.91 13,93 2,87 
C 7;iC 8 293/272 | 255/255, 17 » 11,28 10,28 2,00 0,99 0,26 
C12 |/Cill 302/322 | 290/322, 17 » 13,14 13,54 2.42 
C 14 > 13 348/362 | 383/390, 17 » 13,15 15,24 0,32 1,02 O11 
C15 C16 351/344 | 343/367, 17 » 13,68 15,13 1,18 2.00 0,22 
C17 C18 340/348 | 347/359, 19 » 12,69 14,03 0,87 0,70 0,31 
C19 © 20 | 352/356 | 405/410, 17 » | 15,25 17,63 | 212 | 280 | 0.57 ‘3 
C 21 | C 22 | 339/358 | 260/274, 17 » | 1543 = 11,59 167 | 0,38 10 
C 24 | C 23 299/336 | 399/415, 17 » 13,07 16,75 1,93 0,97 0,61 
, C 26 C 25 307/337 | 303/300, 17 » 12,73 11,41 0,79 1,81 0,40 
| C28 27 | 366/402 | 326/348, 17 » | 1430 14,79 0,33 | 0,38 
| C 30 «OC 29 290/328 | 333/303, 14 » 13,20 10,91 0,19 0,24 
| C 32 | C 31 288/260 | 248/256, 17 » 10,31 11,98 0,48 0,36 (0,06 
'C 34 | C 33 | 303/312 | 377/365, 15 » | Ilse 14,32 | 140 224 
Dp 1 D> 2 317/336 | 330/303, 16 » 15,19 11,72 3,82 1,48 0,38 
D 3 D 352/312 | 342/310, 16 » 10,85 11,58 1,11 2,49 0,38 
D 6 D 5 385,372 | 336/290, 16 » 13,90 9,17 1,25 1,45 0,31 
D 8 D 7 340/351 | 367/363, 16 » 11,92 12,42 1,34 1,65 0,45 
D10 = D 9 | 376/368 | 370/315, 15 » 13,17 11,58 1,82 1,21 
D 12 D il 355/333 | 370/320, 15 » 10,85 10,87 1,99 0,31 
D 13 D 14 392/362 | 355/309, 17 » 11,87 11,64 2,06 0,06 0,27 
D115 D116 | 310/352 | 358/337, 16 » 12,89 = 11,80 1,25 0,85 0,17 
D 18 D117 380/348 | 348/349, 17 » 11,79 13,10 0,39 0,13 0,24 
D20 D119 343/352 363/328, 16 » 12.55 11,97 0,51 0,33 0,35 
D 22 | D 21 338/323 | 356/320, 14 » 12,29 11,50 0,20 2,44 
D 23 D 24 350/319 | 349/336, 14 » 11,39 12,92 0,07 0,31 
D 26 D 25 342/324 348/304, 14 » 12,17 11,03 2.95 | 0,07 0.54 
| D 28 D 27 367/340 | 352/320, 17 » 12,91 11,22 2.61 0,24 0,29 
D 31 D 32 352/354 | 353/322, 17 » 13,96 10,98 143 | 1,83 0,25 2 
D 33. sD 34 | 399/382 | 370/325, 17 » 10,78 | 1465 | Oe | 28 0,15 95 
D 35 D 36 393/392 412/382, 16 » 12,39 11,78 les | 1,83 0,20 14 
D 38 | -D 37 | 375/379 | 352/362, 16 » | 14,23 | 14,04 | 102 | 237 | 0,25 36 
358/357 | 331/328, 17 » | 12,93 | 11, | Oo | 0,29 
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Bei Tieren mit nur skorbutogener Kost + Wasser wurde in diesen kurz- 
fristigen Versuchen nachgewiesen: 

Keine makroskopischen Skorbutzeichen bei den Tieren: C1, C23, C29, Css, 
Dsa, Dse, (Die Tiere C1, Css, D11,D4, Dz, Do, Di1, Dis, D21, Dos, Des, 
Dei und Des wurden auch réntgenologisch kontrolliert und zeigten auch hier- 
bei keine Skorbutzeichen) 

Nur Blutungen bei den Tieren: Cis, Cie, Cis, C22, Ces. 

Sowohl Blutungen als auch Auftreibung der Rippen-Knorpelgrenzen und 
der Kniegelenksepiphysen: Ca, Cs, Cs, C11, C20, C25, C27, Cs1, D2, Ds, Dia, D1z, 
Dis, Dez (nur leicht verbreiterte Rippen-Knorpelgrenzen, keine Blutungen), Dsz. 

In grossem Umfange vorgenommene Zahnuntersuchungen zeigten deutliche 
Skorbutveriinderungen auch bei den Skorbuttieren ohne makroskopische Ver- 
iinderungen, wihrend bei den Kontrolltieren keine Zahnverinderungen nach- 
zuweisen waren; die letzteren wiesen selbstverstandlich auch keine makrosko- 
pischen Veranderungen auf. 

Beziiglich des Grades des Rippen-Knorpelfugenverinderungen soll bemerkt 
werden, dass dieselben bei den verschiedenen Tieren sehr verschieden ausge- 
sprochen waren, die doch unter denselben Lebensbedingungen gehalten wor- 
den waren, sowie dass sie bei ein- und demselben Tiere oft nur einseitig auf- 
traten und dass die Rippen-Knorpelauftreibungen sogar manchmal nur bei 
einer einzigen Rippe nachgewiesen werden konnten, bei ein- und demselben 
Tiere (z. B. bei den Tieren C11 und C20). 


trolltieres abwich (s. Fig. 45). Ich kam deswegen zu der Auffas- 
sung, dass, falls man die Tiere ausreichend friih wahrend der 
Versuchsperiode t6tet, so sollte man einwandfreie Ergebnisse er- 
halten kénnen. Es zeigte sich aber, dass die Tierpaare nicht so 
iibereinstimmende Mengen der Grundkost verzehrten, wie ich es 
auf Grund von friiheren Versuchen (im Institut von Prof. G6thlin) 
erwartet hatte. Dies diirfte seine Ursache darin gehabt haben, dass 
die Tiere der vorliegenden Untersuchung im gleichen Stall wie 
grosse Mengen andere Versuchstiere untergebracht waren. Sie 
waren deswegen nicht so ungestért wie in den friiheren Versu- 
chen und es zeigte sich auch, dass diese Schwierigkeit damit be- 
hoben war, dass die Tiere der folgenden Versuchsserien in einem 
Stall fiir sich untergebracht wurden. 

In Tabelle 12 habe ich die Untersuchungsergebnisse (Serie C-+ 
D) zusammengestellt. Diese Serien umfassten von Anfang an 37 
Tierpaare, da aber auf Grund einer fehlerhaften Glaslieferung 
ein Teil der Zentrifugenréhrchen zerbrach, gingen einige Proben 
verloren, so dass die Glykogenanalysen nur fiir die in die Tabelle 
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Tabelle 13. 


Serie E (November— Dezember 1939). 


Subchron. Skorbut. Tagesdosis Asc. S. bei den Skorbuttieren 0,35 mg, 
bei den Kontrolitieren 3 mg. 


Gew. des Tieres in g zu 


Tier Nr. 15 hatte Pneumonie bei der Lieferung. 
zeitig infolge einer akuten Krankheit. 
rende Blutzuckeruntersuchungen verwendet. 


Tiere Nr. 27 un 
Tiere Nr. 23, 33 und 36 wurden nur fiir or 


| 28 verendeten 


* Tier Nr. 41 verweigerte die Nahrung wihrend der letzten Tage; die Werte w 
deshalb bei der statistischen Bearbetung ausgeschlossen. 


Saimtliche Skorbuttiere in dieser Serie zeigen sowohl Blutungen als auch 
Costo-Chrondralauftreibungen ferner Verinderungen der Kniegelenksepiphy- 
sen, wobei doch beziiglich des Grades dieser Verinderungen sich auch hier 
starke individuelle Unterschiede geltend machen. Bei den Kontrolltieren konn- 
ten keine makroskopischen Verainderungen und auch keine mikroskopischen, 
bei Stichproben von den Zihnen eines Teiles derselben, nachgewiesen werden. 


Meerschw. Beginn und zum Schluss Lebergew. Leberglyko- | Muskelglyko 
Nr. des Vers. sowie Vers.- in g gen % gen ° 
Dauer in Tg. 
Kontr | Kontr. Skorbut-Tiere Kontr.- Kontr.- Kontr. 
Tiere | Tiere Tiere Tiere | Tiere | Tiere Tiere | Tiere 
E 1 | E 42 | 298/352 , 293/288, 28 Tg.] 13,82 12,97 2.33 1,68 0,21 ( 
E 2 | E 38 | 278/370 285/302, 28 » 14,24 12,52 2,87 | 2,90 0.58 | | 
E 3 |E 7 |] 811/342 | 304/294, 30 » 11,77 10,65 0,23 | 0,24 0.12 | 0.23 
KE 4 |E 6 | 282/334 | 288/331, 29 » 13,73 16,09 4,50 1,85 0,69 0.23 
'E 5 | E 14 | 312/386 | 310/322, 29 » 16,74 12,91 2 60 0,03 034 
'E 8 | E 26 | 290/372 267/317, 29 » 14.03 14,23 1,95 | 0,50 0,33 0.41 
E 9 | E 22 281/348 , 300/272, 30 » 15,43 11,33 3,53 1,02 0,41 (3.22 
E10 | EF 31 294/309 302/319, 29 » 12,96 14,18 2.64 2,93 0,41 0.47 
E 11 | E 30 318/392 314/298, 27 » 16,11 11,40 2 96 1,34 0,36 (0,30 
E12 E13 | 300/367 | 303/316, 30 » 15,55 | 11,31 2,33 1,40 046 9 O44 
E16 E 18 303/351 , 304/318, 29 » 13,46 | 12,59 1,67 0,92 0,38 019 
E17 E 20 | 302/350 | 302/330, 29 » 14,31 | 13,97 2,18 | 2,12 0,27 0.33 
E19 | E 43 | 303/366 | 276/295, 30 » 14,17 | 11,14 0,92 | 0.40 0,28 | (18 
K 21 | EF 24 | 286/358 | 298/320, 28 » 15,01 | 12,74 | 3,03 0,33 | 0.32 
E 25 E 29 | 255/337 296/290, 28 » 12,56 | 10,51 2,24 1,44 0,47 0.41 
E 32. E 40 | 309/382 | 309/301, 30 » 15,11 | 11,74 221 | 0,22 ( 
E 34 E 37 290/324 | 288/250, 30 » 14,38 | 8,46 3,52 | 0,33 0.49 ( 
E 35 E 44 305/413 296/317, 28 » 19,15 | 12,99 455 | 2,67 0,58 0.33 
E 39 290/352 297/200, 30 » 16,32 | 3,01 0,23* O62 | 
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Tabelle 14. 
Serie F (Dezember 1939 


Skorbut. 


Januar 1940). 
Tagesdosis Asc. S. bei den Skorbuttieren 0,35 mg, 
bei den Kontrolltieren 5 mg. 


Subchron. 


rden 


Gew. des Tieres in g zu 
Meerschw. Beginn und zum Schluss Lebergew. Leberglyko- | Muskelglyko- 
Nr. des Vers. sowie Vers.- in g gen % gen % 
Dauer in Tg. ‘ 

ee | Tiere Tiere Tiere ‘Tiere | Tiere Tiere | Tiere | Tiere 
, 4 F 16 332/394 | 332/375, 23 Tg.] 15,74 | 13,82 3,57 1,30 0,53 0,43 
2 | 308/362 306/325, 25 » | 180 | 1410 | 4.21 239 | O72 | 
F 5 | F 39 310/353 310/352, 23 » 13,81 | 14,59 0,18 1,66 0,45 
F 8 F 35 316/380 321/353, 23 » 14,30 12,43 2,82 1,59 0,50 0,44 
roe te F 315/376 315/364, 23 » 16,78 15,11 2.738 2,69 0,52 0,41 
F 15 F 13 312/396 312/335, 23 » 17,98 18,44 3,84 3,99 0,67 0,21 
| F 2 313/366 313/348, 25 » 15,67 16,03 4,47 2.48 0,54 0,45 
F 18 F 30 352/448 | 352/358, 23 » 19,57 16,11 4,82 0,67 0,42 0,31 
Fk 24 | F 44 334/362 | 330/381, 23 » 14,08 | 12,69 1.46 2,92 0,58 0,18 
F 26 | F 36 315/372 | 316/332, 24 » 14,84 | 12,14 1.58 1,94 0,55 0,31 
F28 | F 14 324/358 | 322/367, 23 » 13,40 12,98 1,48 1,22 0,57 0,53 
F 29 F 10 318/292 | 318/362, 25 » 13,47 | 14,68 2.61 0,93 (21 0,33 
F 3 F 25 333/404 | 332/320, 23 » 17,32 | 12,06 5,41 2,61 (0),40 
F 32 F 19 342/361 | 342/382, 25 » 16,81 15.48 4.31 0,72 0,41 0,39 
F 33 | F 34 323/364 | 315/313, 23 » 13,90 12,14 1,78 0,83 0,24 0,25 
rai | Fay 310/369 | 310/348, 19 » 14,65 15,86 3,20 2,59 0,32 0,36 
F 38 F 23 301/323 | 305/311, 23 » 17,46 13,49 4,77 2,51 0,48 0,52 
F 40 | F 43 310/392 | 312/335, 21 » 15,43 15.51 3,05 1,65 

41 4 310/383 | 308/356, 24 » 13,43 13,27 0,86 

F42 | F 12 325/398 | 322/363, 21 13,73 15,36 2,30 ~- 0,30 0,51 


Tier Nr. 20 erkrankte 


6. 


vom Versuch 


ausgeschlossen. 


wihrend der Vorperiode und wurde mit seinem 
und 21 waren allzu ungleich im 


Die Tiere Nr. 3 


Gewicht und konnten deswegen nicht in Versuch genommen werden. 


* Zentrifugenréhrehen zerbrach. 


kogen vorhanden als bei Tier Nr. 4. 


Paarling, Tier 


Im histologischen Priiparat deutlich mehr Lebergly 


Beziiglich der Tiere, die 0,35 mg Asc. S. tiglich in dieser Serie erhielten, 
konnten bei den Tieren Fie und F23 keine makroskopischen Skorbutverande- 
rungen nachgewiesen werden (R6ntgenuntersuchung neg.). Fa zeigte makro- 
skopisch nur eine gewisse Breitenzunahme der 4. Costo-Chondralgrenze rechts, 
(Réntgenuntersuchung neg.). Fis wies keine Blutungen aber einige Costo- 
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Chondralgrenzen auf, die leicht ausgehéhlt waren; das Brustbein war zwei- 
geteilt (Réntgenbild 1). Bei F2s und Fsa fehlten Blutungen, doch wiesen sie 
leichte Costo-Chondralauftreibungen (Réntgenuntersuchung pos.) auf. Bei Fss 
und Fse fehlten ebenfalls Blutungen, doch konnte eine leichte Breitenzunahme 
der Costo-Chondralgrenze rechts an der 5. (F3s) bzw. 3. (F26) Rippe festge- 
stellt werden (Réntgenbefund ergibt dasselbe). Fs1 zeigte nur Blutungen sowie 
eine verdachtige Verinderung der Costo-Chondralgrenze der 10. Rippe rechts. 

Die tbrigen Skorbuttiere dieser Serie bekamen sowohl Blutungen als auch 
Costo-Chondralauftreibungen. Stichproben der Zihne zeigten starke Skorbut- 
veranderungen der Tiere, die 0,35 mg Asc. S. erhalten hatten und keine bei 
den Tieren mit 3 mg. 

Wir finden somit, dass manchmal in den Wachstumszonen der Rippen 
friiher Veranderungen nachgewiesen werden als die makroskopischen Blu- 
tungen auftreten. 


aufgenommenen Tierpaare vorliegen. Wir sehen in der Sammel- 
tabelle (Tabelle 18) wie in diesen kurzfristigen Versuchen, in wel- 
chen, wie erwahnt die Tierpaare auch nicht pro Paar die gleichen 
Mengen der Grundkost verzehrt haben, auch kein Unterschied des 
Leber- oder Muskelglykogens der miassig kranken Tiere und deren 
Kontrollen nachzuweisen ist. 


E- und F-Serie (Tabelle 13, bzw. 14): Meerschweinchen mit sub- 
chronischem Skorbut im Vergleich zu Kontrollen. 


Da es die Zeit nicht erlaubte, dass ich mit zu grossen Tierserien 
arbeitete, habe ich an Stelle derselben einige Serien mit tiberein- 
stimmender Versuchsanordnung nach einander ausgefiihrt. In die- 
sen Serien haben die Tiere wie gewOhnlich Grundkost + Wasser 
erhalten, sowie die zukiinftigen Skorbuttiere taglich 0,35 mg Asc. 
S., die Kontrolltiere 3 mg Asc. S. Mit dieser Anordnung wurde be- 
absichtigt einen subchronischen Skorbut hervorzurufen (die 
Schutzdosis Asc. S. fiir Meerschweinchen mit dem Gew. von 300 g 
betrigt nach GOTHLIN 1,33 mg pro Tag) und es bestand Hoffnung, 
dass die kranken Tiere auf diese Weise ihren Appetit fiir eine 
langere Zeit behalten sollten. Es zeigte sich, dass nach einer Zeit 
das kranke Tier im Gewicht zuriickblieb und dass diese mangel- 
hafte Gewichtszunahme kaum dadurch erklart werden konnte, 
dass das kranke Tier weniger Nahrung zu sich nahm als das Kon- 
trolltier. Freilich kam es manchmal vor, dass das kranke Tier 
relativ weniger frass als das Kontrolltier. Der Unterschied in der 
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aufgenommenen Nahrung kann aber kaum die relativ grosse Dif- 
ferenz der Gewichtskurven erklaren (Fig. 46). Eben so oft kam es 
auch vor, dass das kranke Tier mehr Nahrung zu sich nahm als 
das Kontrolltier und ihm doch nicht beziiglich des Gewichtes folg- 
te (Fig. 47). Die Versuche der E-Serie dauerten 27—30 Tage, um 
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Fig. 46. 


Versuch bei subchronischem Skorbut. Beide Tiere bekamen skorbutogene 
Grundkost + Wasser. Meerschweinchen Fas erhielt ausserdem 0,35 mg Asc. S. 
tigl., Fso 3 mg Asc. S. tagl. Die Differenz zwischen den Gewichtskurven der 
Tiere kann kaum durch den geringen Unterschied in der Menge der verzehr- 
ten Grundkost erklart werden. 


aber Unterschiede in der Glykogenspeicherung, die sich evt. frii- 
her geltend machen, erfassen zu kénnen, wurde die Versuchszeit 
in der F-Serie auf 19—25 Tage abgekiirzt. 

Stellen wir die Differenzen fiir das Lebergewicht, Leberglyko- 
gen und Muskelglykogen der Skorbuttiere und ihrer bestimmten 
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Kontrollen (die Tiere wurden ja paarweise in den Versuch ge- 
nommen) zusammen, so ergibt sich (Tab. 18), dass in den lang- 
dauernden Versuchen (E) sowohl das absolute Lebergewicht wie 
der prozentuelle Anteil des Leberglykogens bei den kranken Tie- 
ren bedeutend niedriger ist, waihrend beziiglich des Muskelglyko- 
gens kaum Unterschiede hervortreten. In den kurzfristigen Ver- 
suchen (F) gehen die Ergebnisse in dieselbe Richtung. Nehmen 
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Fig. 47. 


Versuch bei subchronischem Skorbut. Beide Meerschweinchen bekamen 
skorbutogene Grundkost + Wasser. Meerschweinchen Eas erhielt ausserdem 
0,35 mg Asc. S. tagl., Exo 3 mg Asc. S. taigl. Trotzdem, dass das Skorbuttier 
(Eas) relativ mehr von der Grundkost zu sich genommen hat, nahm es schlech 
ter an Gewicht zu als das Kontrolltier. 


wir beide Serien zusammen und vergréssern somit das Material, 
so finden wir, dass auch fiir das Muskelglykogen ein statistisch 
fast wahrscheinlicher Unterschied vorhanden ist, und zwar inso- 
ferne, dass das kranke Tier einen niedrigeren Prozentgehalt an 
Muskelglykogen aufweist als das gesunde. 
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Tabelle 15. 
Serie G (Februar— Mirz 1940). 
subecuron. Skorbut, kurzfristige Versuche. Tagesdosis Asc. S. bei den Skorbuttieren 
ing, bei den Kontrolltieren 5 mg. Die Kontrolltiere haben keine Méglichkeit gehabt, 
eine gréssere Tagesmenge der Grundkost zu verzehren als das entsprechende Skor 


buttier am vorhergehenden Tag. 


Gew. des Tieres in g zu 


Meerschw. Beginn und zum Schluss Lebergew. Leberglyko- | Muskelglyko- 
Nr des Vers. sowie Vers.- in ¢ gen % gen % 
Dauer in Tg. 
Skor Skor- |,- Skor- |,- Skor 
ontr.- Kontr.- I r.- 
aon but- Skorbut-Tiere but but- but 
Tiere ‘Tiere Tiere Tiere ‘Tiere | Tiere | Tiere | Tiere | Tiere 
G 1 | G 25 | 310/308 | 318/367, 39 Tg.] 12,67 | 13,15 0,89 0,14 0,42 0,33 
G 2 | G 28 317/290 | 314/250, 31 » 12,18 | 9,87 1,58 0,63 0,42 0,17 
G 5 G 6 | 342/360 | 342/292, 23 » | 15,59 | 1257 | O90 O46 | 0,32 0,04 


G7\1G@ 8 312/309 | 312/268, 23 » 11.67 11,64 2,75 0,27 0.28 0,10 
G 9|G 43 318/332 | 318/300, 23 » 12,53 13,23 4,35 1,26 0,48 0,38 
G10 | G 39 | 310/336 | 310/272, 23 » 12,90 | 12,45 1,76 0,58 0,33 0,15 
Gil! G@ 4 | 820/323 | 319/306, 30 » 15,47 14,50 0,69 0,02 0,47 0,31 
(; 12 | G 32 | 316/309 | 316/315, 22 » 11,87 11,67 3,15 0,15 0,41 0,22 
G136G 8 318/264 | 317/250, 25 » 11,45 | 9,65 2,88 0,28 


G14 G 37 | 318/342 | 332/300, 25 » 15,49 12,47 4.61 1,37 0,52 0,33 
4; 20 | G 33 | 312/343 | 325/293, 31 » | 1261 | 1412 | O57 O07 | O27 . 0,24 
G 21 G 18 314/303 | 314/315, 26 » 11,75 14,38 2.08 0,81 0,55 0,33 
G23, G 36 | 368/346 393/309, 36 » 12,16 | 15,41 1,00 1,48 0,33 0,60 
G 24 | G 42 | 333/325 | 332/290, 31 » 12,38 | 9,07 2,23 0,37 0,36 0.19 
G26 | G 22 | 305/311 | 315/263, 23 » 13,27 12.56 1,30 1,57 0,48 0,43 


G29 | G 38 310/328 314/343, 26 » 13,17 14.54 3,38 0,40 0,34 (),39 
G30 !G16 322/337 | 318/290, 34 » 14,50 | 14,33 1.06 0,11 0,41 0,26 
G31 G19 315/376 | 314/295, 34 » 15,44 | 15.51 0),77 0,54 0,27 (),28 
G40 | G15 317/358 | 316/294, 34 » 13,64 15,88 0,66 0.14 0,36 0.40 
G41 =| G 27 | 317/338 | 317/311, 23 » 11,63 | 14,23 1,24 1,26 0,39 (),31 


G 44 | G 84 | 320/323 | 322/270, 23 » 11,48 | 10,43 2.43 1,89 0,63 0,19 


Tier Nr. 17 war von anfang an nicht munter, frass die Grundkost schlecht, nahm 
vihrend der Vorperiode an Gewicht ab und musste deshalb von dem Versuch ausge 
xchlossen werden. Da die Tiere paarweise in Versuch gestellt worden sind, wurde 
ladurch auch Tier Nr. 35 iiberfliissig. 


Bei Tieren, die tag]. 0,35 mg Asc. S. erhielten, fehlten makroskopische Skor- 
butzeichen bei Gs und Gas. In diesen beiden Fallen war auch das Réntgen- 
bild der Costo-Chrondralgrenzen normal. Die Zihne von Gss wurden mikros- 
kopisch untersucht und zeigten deutliche Skorbutveriinderungen. G27 wies 
makroskopisch nur eine Hyperimie in einigen Costo-Chondralgrenzen auf. Gsz 
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hatte ziemlich ausgedehnte Blutungen um die Kniegelenke herum, zeigte aber 
keine Costo-Chondralauftreibungen (auch das Réntgenbild war neg.). Gso er- 
gab bei der Sektion nur eine leichte Zunahme der Breite der Costo-Chondral- 
grenze der 8. Rippe rechts, das Réntgenbild war aber neg. Die Zihne wiesen 
makroskopisch miassige Skorbutverinderungen auf. Bei den Tieren Gs, Gis, 
Geez, Ges, Gse, Giz wurden keine makroskopischen Blutungen wohl aber mehr 
oder minder ausgesprochene Costo-Chondralauftreibungen festgestellt (Rént- 
genbilder, aufgenommen bei allen Tieren mit Ausnahme von G22, bestatigten 
den Sektionsbefund). Bei den iibrigen Skorbuttieren wurden sowohl Blutungen 
als auch Skelettveranderungen angetroffen. —- Die Kontrolltiere zeigten keine 
Verinderungen (mikroskopische Zahnuntersuchung bei den Tieren Gs, 9, 10, 
29 und 2 ausgefiihrt). 


G-Serie (Tabelle 15): Meerschweinchen mit subchronischem Skor- 
but im Vergleich zu Kontrolltieren, die pro Tag nicht mehr von 
der Grundkost fressen diirfen als die entsprechende Menge, welche 
das kranke Tier am vorausgegangenen Tag zu sich genommen hat. 


Auch wenn eine Durchsicht der graphischen Protokolle tiber die 
Gewichts- und Nahrungsaufnahmekurven in den Serien E und F 
mich davon tiberzeugt hat, dass die mangelhafte Glykogenspei- 
cherung in der Leber und Muskulatur des Skorbuttieres in diesen 
Untersuchungen nicht dem mangelhaften Appetit der kranken 
Tiere zur Last gelegt werden kann, ist es ja wiinschenswert eine 
Methode zu erhalten, die auch dem Leser die Méglichkeit gibt, 
sich davon zu iiberzeugen, dass die Versuche absolut einwandfrei 
sind. 

In dieser Serie wurden die Versuche deswegen in der Weise 
ausgefiihrt, dass das Kontrolltier pro Tag an Menge nur so viel 
von der Grundkost erhielt, als das kranke Tier am Tage vorher 
zu sich genommen hatte — dieselbe Versuchsanordnung wurde 
im Institut von Prof. Géthlin bei Untersuchungen iiber den Ein- 
fluss von B1-Vitamin auf den Grundumsatz (GOTHLIN, 5) an- 
gewandt. Das Kontrolltier kann somit niemals mehr als das 
kranke Tier fressen. So lange das Skorbuttier gut frisst kommt 
es oft vor, dass im Gegensatz hierzu das Kontrolltier die vorge- 
setzte Nahrungsmenge nicht vollstandig auffrisst, wihrend im 
spiteren Teil der Versuchszeit beide Tiere gleichviel zu sich neh- 
men. Wird der Versuch abgebrochen, so wird eine Anzahl von 
Skorbuttieren am Morgen geschlachtet (7—9 Uhr) und ihre ent- 
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sprechenden Kontrolltiere werden zur gleichen Zeit am Morgen 
des folgenden Tages getétet. Im Hinblick auf den auch von den 
Mahilzeiten unabhingigen Leberrhythmus (FORSGREN; MOLLER- 
STROM; AGREN, WILANDER und JORPES) ist dieses Vorgehen not- 
wendig. 

In Tabelle 18 sehen wir, dass auch bei Anwendung dieses Ver- 
fahrens der Prozentgehalt an Leberglykogen bei den kranken 
Tieren bedeutend niedriger ist als bei den ihnen entsprechenden 
Kontrolltieren. In diesem Material konnte kein Unterschied in dem 
absoluten Lebergewicht nachgewiesen werden, die Differenzen fiir 
das Muskelglykogen haben aber nun zugenommen, so dass das 
kranke Tier einen statistisch sichergestellt niedrigeren Prozentge- 
halt an Muskelglykogen aufweist. 


I- und K-Serie (Tabelle 16, bzw. 17): Meerschweinchen mit sub- 

chronischem Skorbut im Vergleich zu Kontrolltieren, die pro Tag 

nicht mehr von der Grundkost fressen diirfen als die entspre- 

chende Menge, welche das kranke Tier am vorausgegangenen 
Tage zu sich genommen hat. 


Diese Versuche wurden wie in der G-Serie durchgefiihrt, d. h. 
dass Kontrolltier erhielt taglich nur eine so grosse Menge der 
Grundkost zugeteilt, die der des vom Skorbuttier am vorherge- 
henden Tag verzehrten entsprach. Da der Versuch aber beabsich- 
tigte einen weiter fortgeschrittenenen Skorbut hervorzurufen als 
im vorhergehenden Versuch, um zu ermitteln ob hierbei auch der 
Unterschied des Muskelglykogens ausgesprochener wird, wurde 
die Asc. S.-Dosis fiir die Tiere, die Skorbut bekommen sollten auf 
0,30 mg tiglich herabgesetzt,* wihrend die Kontrollen in diesen 
Serien taglich 5 mg erhalten haben. Ausserdem wurde auch die 
Versuchszeit verlangert (s. die Tabellen 16 und 17). 

Es ergibt sich nun (Tabelle 18), dass das absolute Lebergewicht 
der kranken Tiere niedriger ist als bei den hungernden Kontroll- 
tieren sowie dass auch der Prozentgehalt sowohl des Leberglyko- 
gens als auch des Muskelglykogens niedriger ist. Samtliche Dif- 
ferenzen sind statistisch sichergestellt. 


* Von dem 34. Versuchstag an haben die Skorbuttiere der Serie I keine 


Ase. S. mehr erhalten. 
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Tabelle 16. 
Serie I (Juni—Juli 1940). 
Subchron. Skorbut. Tagesdosis Asc. S. bei den Skorbuttieren 0,30 mg, bei den Ko: 
tieren 5 mg. Die Kontroiltiere haben keine Méglichkeit gehabt, eine gréssere 
menge der Grundkost zu verzehren als das entsprechende Skorbuttier 
am vorhergehenden Tag. 


Gew. des Tieres in g zu 
Meerschw. Beginn und zum Schluss Lebergew. Leberglyko- | Muskelg) 
Nr. des Vers. sowie Vers.- in g gen % gen ‘ 
Dauer in Tg. 
Tiere | Tiere Tiere Tiere | Tjere | Tiere ‘Tjere | Tiere 4 
I 6 I 2 | 272/272 297/294, 44 Tg.] 7,61 11,23 0,14 0,04 0,06 
: I 4 283/285 253/179, 37 » 9,93 5,02 0,06 0,34 
1 10 I 1 277/279 | 284/173, 42 » 8,91 6.52 | 0,07 0,32 0,21 
I I 8 287/344 | 278/252, 42 » 11,37 8,09 1,32 1,56 0,22 
I 13 I 3 305/310 | 280/270, 42 » 10,46 10,32 1.53 1,70 0,53 ( 
I 14 117 282/320 | 278/203, 42 » 11,42 6,15 2.07 0,25 0,55 ( 
I 19 I 11 278/299 270/204, 42 » 10,79 6,47 2,67 1,46 0,64 
I 20 I 15 295/269 293/266, 42 » 7.20 9,06 0,46 0,20 ( 
1 22 118 304/351 | 280/218, 42 » 10,16 8,13 1,20 0,40 ( 
I 24 I 21 296/325 285/214, 42 » 10,76 7,45 1,19 Ow 0,45 
I 26*| I 23 296/247 | 296/230, 42 » §,22* 8,17 0,19* 0,02* ( 
I 27 I 29 300/309 286/239, 42 » 9.51 10,22 0.86 0,22 ( 
I 28 I 5 294/270 294/209, 42 » 8.35 8.56 0,52 0,23 0,25 ( 
I 30 I 30 291/325 | 284/276, 42 » 11,13 9.33 1,01 ( 
I 33 I 16 286/289 283/230, 42 » 9,12 8,32 1,29 0,39 -- ( 
1 35 I 9 281/277 | 281/185, 42 » 10,42 6,14 0,30 0,04 0.40 ( 
I 36 I 34 289/328 | 297/218, 42 » 10,66 6.93 0,36 0,69 0,32 ( 
I 37 I 40 245/260 241/193, 42 » 8,23 8,43 1,31 0,24 0,36 
I 38 I 32 352/340 337/275, 42 » 11.75 10,96 0,14 0,02 0,25 
I 39 I 31 328/290 | 323/232, 42 » 8,42 8,85 | 0,30 0,66 | 0,23 ( 


* Das Tier verendet an Pneumonie; bei der statistischen Bearbeitung nicht 1 


nommen., 


Bei den Tieren, die tagl. 0,30 mg Asc. S. erhielten, fehlten Blutungen um die 
Kniegelenke bei Is und Iss trotzdem sie eine typische Skorbutstellung mit 
hiipfendem Gang zeigten und Costo-Chondralauftreibungen, ferner eine ver- 
mehrte Verletzbarkeit der Knochen aufwiesen. Bei Is war auch die Wand des 
Blinddarmes blutig imbibiert und beide Tiere wiesen eine Hypertrophie der 
Nebennierenrinde auf. Bei den iibrigen Skorbuttieren fanden sich sowohl Blu- 
tungen, im allgemeinen ausgebreitete, um die Kniegelenke, als auch Costo- 
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Chondralauftreibungen und vermehrte Verletzbarkeit der Epiphysenlinien dei 
R6éhrenknochen. Bei den Tieren kl, 3, 5, 8, 11, 23 und 29 wurden auch Darmblu 
tungen, vor allem auf den Blinddarm lokalisiert, angetroffen. 

Verf. hat friiher (1929/30, HAMNE 3, S. 17) hervorgehoben, dass die bereits 
von Mc CALLUM beobachtete Vergrésserung der Nebennieren an Skorbut er 
krankter Meerschweinchen auf einer Hypertrophie der Rinde beruht, wihrend 
das Mark eher atrophisch wirkt, und kommt in einer spiteren Arbeit mit 
einwandfreier Methodik auf eine eingehende Erforschung dieser Frage zu 
riick. Hier soll nur bemerkt werden, dass bereits makroskopisch bei den 
Tieren Ii, 2, 5, 8, 9, 11, 15, 16, 17, 18 (miéassig), 21, 23, 29, 31 (massig), 34 und « 
eine Rindenverdickung beobachtet werden konnte. 

Um die individuellen Variationen in der Empfindlichkeit fiir die skorbuto- 
gene Kost auch bei den Meerschweinchen zu beleuchten, wird das Réntgeno 
gramm von I: mit ausgesprochenen Costo-Chondralauftreibungen (die Mehr- 
zahl derselben war ausserdem von einer Hypertrophie und Blutungen in den 
umliegenden Weichteilen umgeben) zum Vergleich mit dem von Ii wieder- 
gegeben, auf welchem nur sehr missige Costo-Chondralveranderungen zu 
sehen sind. Beide Tieren standen gleich lang im Versuch. (Bild 3 u. 4.) 


Text zu der Tabelle 17. 

Bei Tieren, die tigl. 0,30 mg Asc. S. erhielten, fehlten makroskopische Blu 
tungen um die Kniegelenke bei Kes, trotzdem dass deutliche Skelettverinde- 
rungen sowie Blutungen in der Blinddarmwand angetroffen wurden. Ande- 
rerseits wies Tier Kas bedeutend mehr ausgesprochene Blutungen aber gleich- 
zeitig geringere Skelettveriinderungen als Kas auf. Die tibrigen Skorbuttiere 
zeigten sowohl Blutungen um die Kniegelenke und vermehrte Knochenver 
letzbarkeit, wie Costo-Chondralauftreibungen wechselnden Grades. Bei den 
Tieren Nr. 25 und 388 kamen ausserdem Blutungen in der Blinddarmwand 
hinzu. Eine iiberzeugende Hypertrophie der Nebennierenrinde wurde bei den 
Tieren Ki1, 23, 27, 29, 35, 38, 39, 43, 45, 48, 49 festgestellt, 


4. Glykogen der Herzmuskulatur. 


In der K-Serie wurde auch das Herz der Tiere untersucht. In 
Tabelle 17 ist das Gewicht des Herzens (ohne Perikard; die Blut- 
reste in den Herzriumen wurden durch Fliesspapier entfernt) und 
der Prozentgehalt an Herzglykogen fiir jedes Skorbuttier und das 
entsprechende hungernde Kontrolltier angegeben. Tabelle 23 zeigt 
das Ergebnis einer statistischen Bearbeitung der Differenzen. 
Es ergibt sich hieraus, dass das Gewicht des Herzens bei den Skor- 
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Tabelle 18. 


Verhalten des Lebergewichtes, Leber- und Muskelglykogens bei den Kontroll- und 
Skorbuttieren in den verschiedenen Versuchsserien. 
M(D) = mittlere Differenz zwischen den Werten der Skorbuttiere und der Kontroll 
| tiere. .€ = mittlerer Fehler von M(D). n= Anzahl Versuchstier- 
paare (d. h. Skorbuttier und sein Kontrolltier). 


Lebergewicht ¢ Leberglykogen % Muskelglykogen % 

C+ DSerie | 35 12,54 12,71! 0,17+0,36]29 1,41. 1,39 | 0,02+0,22}24 0,31 0.27 0,04 + 0,036 
E- » 18 14,59 12,82) 2,27+0,56]16 2,54 1,87) 1,17+0,26]17 0,38 0,31 + 0,055: 
F- » 20 15,56 14,81) 1,25+0,45]18 3,10 1,92 1.18+0,37]16, 0,47 0,38 0.09 + 0,046 
38 15,10 13,37/1,78+0,36]34 2,84 1,66 | 1,18+ 0,23] 33) 0,42 0,34 0,08 + 0,036 
G- » 21 13,04 0,10+0,42] 21! 1,89 0,66 | 1,23+0,26]20 0,40 0,28 0,12 + 0,038 
I » 119! 980 8,22] 1.58+0,56]14 0,94) 0,55 | 0,39+019]15 0,34 0,15 + 0,086 
K- » 23 |11,47 |10,53 | 0,94 + 0,36} 23 0,86 0,53 | 0,38 +0,11] 23 | 0,33 0,29 (0,04 + 0,085 
I+ K- »  |42/10,72) 9,49) 1,23+0,32]37 0,89 0,54 0,35+0,10]38 0,33 0,24 0,09 + 0,027 


buttieren am gréssten* ist, wihrend ein prozentualer Unterschied 
im Gehalt des Herzglykogens nicht nachgewiesen werden kann. 
TURCHETTI kommt in Versuchen, in welchen aber alimentir be- 
dingte Unterschiede nicht eliminiert waren, beziiglich des Glyko- 
gens der Herzmuskulatur zu entgegengesetzten Ergebnissen. Er 
gibt auch an, dass Tiere, die normale Kost + Ascorbinsaure er- 
hielten, mehr Glykogen in der Herzmuskulatur aufwiesen, als 
Tiere mit Normalkost allein (340 bzw. 295 mg®/o; Mittelwert von 7 
Tieren in jeder Gruppe). 


Zusammenfassung. 


Es wurde nachgewiesen, dass beim subchronischen Skorbut des 
Meerschweinchens der Prozentgehalt fiir Leber- und Muskelgly- 
kogen bei den kranken Tieren niedriger ist als bei den entspre- 
chenden Kontrolltieren. Diese Differenz ergab sich auch in den 


* Hess hat 1917 bei infantilem Skorbut réntgenologisch eine Herzvergroés- 
serung nachgewiesen. H6JER schreibt tiber das Herz skorbutischer Meer- 
schweinchen: »that the heart also is affected by the myopathy before described, 
the nature of which is an atrophy combined with necrosis, which necrosis 
has a tendency to calcification», erwahnt aber S. 81 auch: »in some portions 
the fibres are instead seen to be thickened and are at the same time homo- 
genized, staining deeper red by eosin, Fig. 67». 
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Versuchsserien, die so angeordnet waren, dass das Kontrolltier 
pro Tag nur eine eben so grosse Menge der Grundkost verzehren 
konnte als das entsprechende kranke Tier am vorhergehenden 
Tag zu sich genommen hat. Die Differenzen sind statistisch sicher- 
gestellt. 

Wahrend das Leberglykogen bereits in einem friiheren Stadium 
unter der Ausbildung des Skorbutes eine deutliche Verminderung 
aufwies, ist ein weiter vorgeschrittener Skorbut erforderlich, da- 
mit das Muskelglykogen eine sichergestellte Herabsetzung auf- 
weist; beziiglich des Glykogens der Herzmuskulatur konnte nicht 
einmal eine statistisch sichere Differenz zwischen den schwer- 
kranken Tieren und den entsprechenden Hungerkontrollen nach- 
gewiesen werden. Die gegen bestimmte Agenzien (z. B. Thyroxin) 
nachgewiesene bekannte Abstufung in der Empfindlichkeit des 
Leber-Muskel- und Herzmuskelglykogens gilt somit auch fiir die 
Wirkung des C-Vitaminmangels: Das Leberglykogen wird am 
stirksten, das Herzmuskelglykogen am wengisten beeinflusst. 

Wahrend der Ausbildung eines Skorbuts nimmt auch das ab- 
solute Lebergewicht ab; es ergibt sich aber, dass das absolute 
Herzgewicht bei dem kranken Tier grésser ist als bei den Hunger- 
kontrollen (Differenzen statistisch sichergestellt) . 

Die Gewichtskurven der kranken und der Kontrolltiere unter- 
scheiden sich in einer Weise, die bei den hier vorliegenden Ver- 
suchsbedingungen nicht durch die Unterschiede der verzehrten 
Mengen an Grundkost zwischen den beiden Tiergruppen erklart 
werden kann. Diese Beobachtung wird Gegenstand von Unter- 
suchungen im folgenden Kapitel sein. 


X. Untersuchungen uber die Darmresorption und den Sauerstoff- 
verbrauch bei Tieren mit subchronischem Skorbut in Vergleich zu 
Kontrolltieren, die pro Tag nicht mehr von der Grundkost fressen 
diirfen als die entsprechende Menge, welche das entsprechende 
kranke Tier am vorausgegangenen Tag zu sich genommen hat. 


Bei meinen Untersuchungen ergab sich, dass: 
a) bei Vorhandensein eines akuten Skorbuts das kranke Tier 
friiher aufhért an Gewicht zuzunehmen, als es beginnt weniger 
zu fressen als das Kontrolltier (s. Fig. 45); 
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b) auch bei Vorhandensein eines subchronischen Skorbuts die 
Gewichtskurven des kranken bzw. Kontrolltieres auf eine Weise 
differieren, die nicht durch Unterschiede in der von dem ent- 
sprechenden Tier wahrend eines Tages verzehrten Menge an 
Grundkost erklirt werden kann (Fig. 46 u. 47): 
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Fig. 48. 


Versuch bei subchronischem Skorbut. Beide Meerschweinchen bekamen skor- 
butogene Grundkost + Wasser. Meerschweinchen Ges erhielt ausserdem 0,35 
mg Asc. S. tgl., G2 3 mg tagl. Trotzdem, dass das Tier Ge héchstens nur eine 
eben so grosse Menge Grundkost pro Tag verzehren konnte, wie Tier Gzs am 
Vortage, nimmt es doch weniger an Gewicht ab. Die weissen Saulen geben 
die von Ges, die schwarzen Saulen, die von Gz verzehrten Mengen der Grund- 
kost an (véllig schwarze Saulen bedeuten, dass beide Tiere gleich viel gefres- 


sen haben). 


c) auch in Versuchen, die so angeordnet sind, dass das Kontroll- 
tier pro Tag niemals mehr an Grundkost fressen kann, als die ent- 
sprechende Menge, die das kranke Tier am vorhergehenden Tage 
zu sich genommen hat, das kranke Tier doch mehr an Gewicht 
abnimmt als das im gleichen Grade hungernde Kontrolltier (Fig. 
18—42). 

Als Erklarung dieses interessanten Befundes stellte ich mir vor, 
dass es am ehesten so sein kénnte, dass die Resorption aus dem 
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Darm bei den kranken Tieren gestért oder dass bei ihnen der 
Grundumsatz gesteigert ist oder bei ihnen evt. beide Verinderun- 
gen gleichzeitig vorliegen. 
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Fig. 49. 

Versuch bei subchronischem Skorbut. Beide Meerschweinchen bekamen 
skorbutogene Grundkost + Wasser, Tier Gas erhielt ausserdem 0,35 mg Asc. S. 
tagl., Ge 3 mg Asc. S. tiglich. Die weissen Siaiulen geben die von Gas, die 
schwarzen, die von Gs verzehrten Mengen der Grundkost an (véllig schwarze 
Saulen bedeuten, dass beide Tiere gleich viel gefressen haben). Trotzdem Tier 
Gs niemals mehr als Gis fressen konnte, nahm es doch besser an Gewicht zu. 


a) Darmresorption bei Meerschweinchen mit subchronischem 
Skorbut und bei entsprechenden Kontrollitieren. 


Um in dieser Frage eine grobe Orientierung zu erhalten, wurde 
die wihrend 24 Stunden entleerte Faecesmenge der Tiere in Serie 
I bestimmt (beziiglich der Versuchsanordnung in dieser Serie s. S. 
139) und die Trockensubstanz wie folgt berechnet: 

1) Methodik zur Bestimmung der Trockensubstanz der Faeces: Die Faeces 


von 24 Std. wurden zur gleichen Tageszeit gesammelt, gewogen, im Mérser 
homogenisiert und eine Probe derselben in einem Wageglischen abgewogen 
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(dieses wurde vorher im Wirmeschrank getrocknet und hernach im Exsikka- 
tor aufgehoben. Etwa 1 Stunde vor dem Abwiegen der Probe wurde das 
Wageglischen mit aufgesetztem, eingeschliffenen Glasdeckel in das Gehause 
der Wage gebracht um Zeit zu haben, dass seine Aussenfliche den Feuch- 
tigkeitsgrad der Luft annimmt). Die Probe wurde dann (mit schrag gestell- 
tem Deckel) 2 Tage lang bei + 105° im Warmeschrank gehalten worauf sie 
mit aufgesetztdem Deckel im Exsikkator erkalten gelassen und erneut gewo- 
gen wurde. Der entstandene Gewichtsverlust wurde festgestellt und mit seiner 
Hilfe die Trockensubstanz fiir 24 Stunden berechnet. 
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Fig. 50. 

Versuch bei subchronischem Skorbut schwereren Grades. Beide Meer- 
schweinchen bekamen skorbutogene Grundkost + Wasser, Tier Isa erhielt 
wahrend der 33 ersten Tg. ausserdem 0,30 mg Asc.S. tigl., Ise waihrend der 
gyanzen Versuchszeit 5 mg Asc.S. tigl. Die weissen Siulen geben die von Isa, die 
schwarzen Saulen, die von Is6 verzehrten Mengen der Grundkost an (vdollig 
schwarze Siulen bedeuten, dass beide Tiere gleich viel gefressen haben). Be- 
achte wie Tier Is¢ trotzdem an Gewicht zunimmt, obwohl es nicht mehr fressen 
kann als Isa. 


2) Das Ergebnis dieser Untersuchung ist aus Tabelle 19 er- 
sichtlich. Da die Tiere ad libitum Wasser zu sich nehmen, kann 
den Unterschieden des Feuchtgewichtes zwischen den beiden Tier- 
sruppen keine gréssere Bedeutung zugemessen werden, wir sehen 
aber, dass auch fiir die Mengen an Trockensubstanz sich am 29. 
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Versuchstage ein gewisser Unterschied geltend macht. An diesem 
Tage sind aber die Entleerungen der kranken Tiere geringer als 
die der entsprechenden gesunden Tiere. Hierbei muss man aber 
beachten, dass nachdem der Versuch 29 Tage gedauert hat, die 
Skorbuttiere weniger lebhaft sind und langsamer fressen als die 
Kontrolltiere. Man kann sich vorstellen dass man deswegen, wenn 
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Fig. 51. 


Versuch bei subchronischem Skorbut. Beide Meerschweinchen bekamen 
skorbutogene Grundkost + Wasser, Tier Kse erhielt ausserdem 0,30 mg Asc. 
S. taglich, Ke: 5 mg Asc. S. tagl. Die weissen Saiulen geben die von Kse, die 
schwarzen, die von Ke: verzehrten Mengen der Grundkost an (véllig schwar- 
ze Saulen bedeuten, dass beide Tiere gleich viel gefressen haben). Trotzdem 
Tier Ke: nicht mehr fressen kann als Kse behalt es doch im Gegensatz zu Kas 


sein Gewicht. 


man die Faeces des Skorbuttieres zu einer gewissen Tageszeit und 
fiir das Kontrolltier zur gleichen Zeit am nachsten Tag aufsam- 
melt (das Kontrolltier erhalt ja pro Tag die gleich grosse Menge 
der Grundkost abgewogen, wie sie das Skorbuttier am Vortage 
verzehrt hat), die Faecesmenge fiir beide Tiere sozusagen nicht 
den Abfall von identischen Portionen der Grundkost darstellt 
Man muss auch in Erwigung ziehen, dass die an und fiir sich sehr 
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langsame Darm] assage des Meerschweinchens sich bei den Skor- 
but- und den Kohtrolltieren etwas unterscheidlich verhalten kann. 
Abgesehen von diesen Einschriinkungen spricht auf jeden Fall 
diese grobe Untersuchung nicht dafiir, dass die Skorbuttiere die 
Nahrung schlechter ausniitzen wiirden und ich habe es deswegen 
unterlassen zeitraubende Analysen der Faeces anzustellen. 
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Fig. 52. 

Versuch bei subchronischem Skorbut. Beide Meerschweinchen bekamen 
skorbutogene Grundkost + Wasser, Tier K11 ausserdem 0,30 mg Ase. S. tagl., 
Kao 5 mg tagl. Die weissen Saulen geben die von Ki, die schwarzen Siulen 
die von K4o verzehrten Mengen der Grundkost an (véllig schwarze Siulen 
bedeuten, dass beide Tiere gleich viel gefressen haben). Trotzdem Tier Kao 
nicht mehr fressen konnte als das Skorbuttier K11 weist es doch eine wesent- 
lich bessere Gewichtskurve auf. 


b) Sauerstoffverbrauch (Oxydation) bei Meerschweinchen mit 
subchronischem Skorbut und bei entsprechenden Kontrolltieren. 


Ehe ich auf eigene Tierversuche eingehe, sollen erst die 


Erfahrungen angefiihrt werden, die in der Literatur iiber die 
Bedeutung des C-Vitamins fiir den Sauerstoffverbrauch bei 
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Serie I. 
Mittelwerte in g. 


n 


M(D) 


Tabelle 19. 


24 Std. Faecesmenge bei Skorbuttieren und ihren Kontrolltieren 


mittlere Differenz zwischen den Werten der Skor 
buttiere und der entsprechenden Kontrolltiere. 


mittlerer Fehler von M(D). 
Anzahl Versuchstierpaare (d. h. Skorbuttier und sein Kontrolltier). 


| Versuchstag n Skorbuttiere Kontrolltiere M(D) + € 

Feuchtgewicht g 

| 15. 15 11.994 12,602 0,608 + 0,754 

22. 20 13.057 12.527 0,530 + 0,898 

29. 20 7,569 10,169 2,600 + 0,769 

36. 19 6,808 $,398 1,590 + 0,820 

| Trockensubstanz g 

15. 15 9.218 9,392 0,174 (),699 

| 22. 20 8,563 8,346 + 0,217 + 0,477 
29. 20 5,405 6,863 1,458 + 0,456 
36. i9 4,637 5,247 0,610 + 0,500 

Wassergehalt g 

15 15 2,776 3,210 0,434 + 0,356 
22. 20 4,494 4,181 + 0,313 + 0,604 
29. 20 2,164 3,306 1,142 + 0,198 
36. 19 2,171 3.151 0,980 + 0,515 


Tier und Mensch vorliegen. In einem Teil der Alteren Ver 
suche in welchen der Gaswechsel der Versuchstiere unter Ent 
wicklung einer Avitaminose untersucht wurde, verstehen wi! 
im Hinblick auf unsere jetzigen Kenntnisse, die Tiere 
einen Mangel an mehr als einem Vitamin aufgewiesen haben. 
Wenn somit die Meerschweinchen in den Untersuchungen von 
ABDERHALDEN (1921) Krimpfe bekommen, die mit Hefe, nicht 
aber mit Zitrone geheilt werden, so miissen sie ja an mehr 
C-Mangel gelitten haben. ABDERHALDEN sagt: » Wihrend 
der ganzen Zeit blieb die Atmung, die folgenden Bei 
spiele, die an Stelle zahlreicher Versuche mitgeteilt seien, zeigen 
mit wenigen Schwankungen gleich». Gesehen im Hinblick aul 
meine Untersuchungsergebnisse ist es aber von Interesse festzu 
stellen, dass, falls ich die Kurven von ABDERHALDEN richtig ver 
stehe, die CO2-Ausscheidung der Tiere wihrend eines gewissen 
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Zeitabschnittes der Entwicklung der Avitaminose grésser ist, im 
Vergleich zur Zeit sowohl vor als nach dieser Periode. 

Auch die Meerschweinchen (3 Tiere) in den Versuchen von 
JARUSSOWA (1926) litten an zahlreichen anderen Faktoren als C 
Mangel, nachdem sie nur Hafer und Wasser erhielten. Ausserdem 
ermiideten sie bereits nach einigen Tagen die einseitige Kost zu 
verzehren, so dass nur ein Tier die Méglichkeit zu Beobachtungen 
wahrend einer langeren Zeit ergab: »Bei der einseitigen Haferfiit- 
terung in der Periode der Abnahme des Appetits zum Hafer, sinkt 
der O2-Verbrauch und die CO2-Ausscheidung, wobei letztere in 
einem bedeutend starkeren Grade abnimmt». CHAHOVITCH (1926) 
konstatierte bei der Untersuchung von zwei Meerschweinchen, die 
mit Erbsenmehl gefiittert wurden, dass der Grundumsatz bei die- 
ser Fiitterung erheblich stieg. 

Mosonyt und Rico (1933) arbeiteten mit Meerschweinchen, 
welche die skorbutogene Kost von SHERMAN erhielten und be- 
stimmten den Gaswechsel nach HALDANE im 4 Std.-Versuch. Der 
Gaswechsel skorbutkranker Meerschweinchen war dabei gr6ésser 
als der der Normaltiere (O2-Verbrauch pro kg K6érpergewicht 
und Stunde um 37.5 °/e héher und CO2-Abscheidung um 27,6 °/o 
héher als bei den Skorbuttieren). Bekamen die Skorbuttiere 
Ascorbinsaure (6 Tiere), so sanken der Sauerstoffverbrauch und 
die CO2-Abscheidung wieder wiihrend der 4stiindigen Untersu- 
chung, die auf die Ascorbinsaéurezufuhr (2—10 mg Asc. S.) folgte, 
wobei aber der Respirationsquotient stieg. Bei Normaltieren hin- 
gegen stieg sowohl der Gaswechsel als auch der Respirationsquo- 
tient nach Ascorbinsiurezufuhr. 

HARRISON (1933) stellte manometrische Messungen fiir den 
Sauerstoffverbrauch iiberlebender Gewebe, Leber und Muskel, von 
normalen und an Skorbut erkrankten Tieren an. Die Gewebe des 
Skorbuttieres zeigten hierbei einen niedrigeren Sauerstoffver- 
brauch, der bei Ascorbinsaurezulage gesteigert wurde. Die Leber 
normaler Meerschweinchen wies bei Ascorbinsiurezulage keine 
Veriinderung oder eine leichte Senkung des Sauerstoffverbrauches 
auf, wahrend die Sauerstoffaufnahme der Muskulatur eine leich- 
te Zunahme zeigte. 

KREITMAIR (1934) arbeitete mit Ratten, die wie bekannt C-Vi- 
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tamin synthetisieren und fand, dass Ascorbinsiure ohne bemer- 
kenswerten Einfluss aut den Gasaustausch ist. 

SODERSTROM und TORNBLOM (1933) untersuchten Meerschwein- 
chen mit skorbutogener Kost und Kontrolltiere, die als C-Zulage 
Kohlriiben oder Apfelsinenpressaft erhielten und registrierte den 
Sauerstoffverbrauch bei + 23° C mit der Apparatur von Maric 
Krogh. » Von 6 Meerschweinchen, die eine zeitlang mit C-vitamin- 
freier Kost gefiittert wurden, zeigten 5 (simtlich Mannchen) eine 
geringere Sauerstoffaufnahme als die entsprechenden, auf allsei- 
tige Kost gesetzten Kontrolltiere, 1 (Weibchen) dagegen eine 
gréssere als das entsprechende Kontrolltier.» TORNBLOM (1934) 
wiederholte diese Versuche, teils aber mit einer Kontrollgruppe. 
die Apfelsinensaft als C-Quelle erhielt und teils mit einer Kon- 
trollgruppe, der tagl. 3 mg Ascorbinsaéure als C-Quelle gegeben 
wurde. In diesen Versuchen, in welchen der Sauerstoffverbrauch 
tiberraschend grosse Variationen vom einen Versuchstag zum an- 
deren aufwies, konnte hingegen keine Verinderung des Sauer- 
stoffverbrauches bei den kranken Tieren eher als gegen das Ende 
des Skorbutstadiums festgestellt werden, in welchem das Tier 
bereits schwer krank und stark abgemagert war, wobei der Sauer- 
stoffverbrauch sank, was »may have depended chiefly on the ani- 
mals’ worsened general condition an diminished liveliness». Nach 
einigen kritischen Bemerkungen tiber seine friiheren Untersu- 
chungen {S. 180) spricht sich TORNBLOM wie folgt aus »I thus 
consider that one cannot with certainty conclude from the result 
of both these investigations that vitamin C has a specific influence 
on the oxygen consumption of the whole organism». 
~ BELFRAGE und BERGQVIST (1936) fanden keine sicheren Unter- 
schiede im Gaswechsel bei Meerschweinchen, die die geringste 
Schutzdosis Ascorbinsiure (nach GOTHLIN zu 1'/s mg pro Tag be- 
stimmt) und Tieren, die das 50fache dieser Dosis erhalten haben 
(5 Tiere in jeder Gruppe). 

Fiir den Menschen findet sich eine interessante Beobachtung 
von KNIPPING und KowiTz (1923). Drei Personen wurden in das 
Krankenhaus wegen eines manifesten Skorbuts aufgenommen. Sie 
erhielten bis die Untersuchung abgeschlossen war autoklavierte 
Krankenhauskost. Der Grundumsatz war bei allen dreien erhdéht 
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und sank, nachdem der vitaminarmen Kost Zitronensaft bzw. 
Promonta zugesetzt wurde. 

STRIECK (1935) fand bei Hunden, dass Ascorbinsiure »eine 
fliichtige, aber deutliche Steigerung des Grundstoffwechsels» be- 
wirkte. Bei gesunden Personen wurden keine einheitlichen Ergeb- 
nisse erhalten, manchmal eine Steigerung, ein anderesmal kein 
Effekt bei Dosen bis zu 1000 mg Asc. S. intravenés (Untersu- 
chungszeit 2—3 Std.). Bei Personen mit bereits vorher gesteiger- 
tem Grundumsatz (Basedow, Leukaémie, Karzinom, Infektionen) 
konnte hingegen in keinem Fall eine Steigerung nach Asc. S.-Zu- 


fuhr nachgewiesen werden. 

ARMENTANO und Mitarbeiter (1935) fanden, dass der Grundum- 
satz bei drei gesunden Personen nach Ascorbinséurezufuhr (150 
mg i. v., Untersuchung 1 und 2 Std. spater sowie nach 4—6 Tage 
langer Medikation mit Asc. S. in der gleichen Dosis pro Tag) um 
6—8 °/o sank. Bei einem Myxédempatienten stieg er unwesentlich 
(3.2 °/o) »Bei Basedow liess sich keine gesetzmiissige Veriinderung 
nachweisen: in 4 Fallen sehen wir einen geringen Anstieg (5.6- 
10 °/o), in 3 Fallen hingegen ein ahnliches Sinken des Grundum- 
satzes (7—11.6 °/o). Der R. Q. &nderte sich entweder gar nicht, 
oder — und 6fter — stieg er einigermassen an, ebenso die Kohlen- 
sdureabgabe>». 

Wir sehen somit, dass die Auffassungen tiber die Bedeutung 
des C-Vitamins fiir die gesamte Oxydation im tierischen Organis- 
mus grosse Uneinigkeiten aufweisen. Dies diirfte wohl teilweise 
darauf beruhen, dass man mit so kleinem Material gearbeitet 
hat, dass die Variationen im Gasaustausch zwischen verschiede- 
nen Individuen bzw. die Spontanvariationen bei ein- und demsel- 
ben Individuum von einem Versuchstag zum anderen die Tendenz 
verdeckt haben, die sich nach der einen oder anderen Richtung 
ergeben hatte, wenn das Material grésser gewesen wire. Eine sta- 
tistische Bearbeitung hat die geringe Grésse des Materials nie- 
mals erlaubt. — Eine andere Ungelegenheit diirfte sein, dass mit 
akutem Skorbut gearbeitet wurde. Man hat hierbei vielleicht nicht 
geniigende Zeit wahrend der Entwicklung der Krankheit aus- 
reichend viele Bestimmungen auszufiihren um eine evt. Tendenz 
aufzudecken. Man kommt hingegen dazu zum grossen Teil Tiere 
zu untersuchen, die bereits so schwer mitgenommen sind, dass sie 
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bereits aus diesem Anlass eine oberflichliche Atmung aufweisen. 
Dass der Sauerstoffverbrauch hierbei zuriickgeht, muss ja nicht 
auf einem C-Mangel beruhen, sondern wird, wie auch TORNBLOM 
erwahnt, durch den mitgenommenen Zustand des Tieres iiber- 
haupt bedingt. In diesem Zusammenhange soll z. B. auf mein 
Kontrolltier I26 (Tabelle 20) verwiesen werden. Als das Tier am 
41. Versuchstag auf Grund einer Pneumonie schwer mitgenom- 
men ist, sinkt der Sauerstoffverbrauch um nahezu 50 °/o. Dies 
diirfte wohl nicht nur darauf beruhen, dass ein Teil des Lungen- 
gewebes ausser Funktion gesetzt war. 

1) Material und Versuchsanordnung des Verfassers. Aus den 
oben angedeuteten Griinden, habe ich es gewihlt mit einer Skor- 
butform zu arbeiten, die sich nicht zu schnell entwickelt. Die zu- 
kiinftigen Skorbuttiere erhielten deswegen tigl. 0,30 mg Ase. S. 
bis einschliesslich zum 33. Versuchstag, hierauf nur skorbutogene 
Kost allein (s. S. 139, Serie 1) und Wasser. Die Kontrolltiere hatten 
die ganze Zeit tiber ausser derselben Kost und Wasser tiglich 5 mg 
Asc. S. erhalten. 

Wahrend der Entwicklung des Skorbuts begannen die Tiere 
friiher oder spiater schlechter zu fressen und um auch die Veriin- 
derung beim Gaswechsel zu beriicksichtigen, die eine verminder- 
te Nahrungsaufnahme mdglicherweise bedingen kann, hat Verf. 
fiir das Kontrolltier nicht mehr der Grundkost pro Tag abgewogen 
als die gleiche Menge, die der entsprach, die das entsprechende 
Skorbuttier am Vortage verzehrt hatte. Da das Arbeitsprogramm 
fiir einen Versuchstag nicht erlaubte, dass der Sauerstoffver- 
brauch von mehr als 10 Tieren am selben Tag bestimmt wurde, 
wurden am 1. Tag 10 zukiinftige Skorbuttiere in den Versuch 
eingesetzt, am 2. Tage die entsprechenden Kontrolltiere (= deren 
1. Versuchstag), am 3. Tage wieder 10 zukiinftige Skorbuttiere 
und am 4. Tage deren Kontrollen. Auf diese Weise erhilt man 
Angaben itiber die Differenzen des Sauerstoffverbrauches von 20 
Skorbuttieren und fiir das jedem derselben entsprechende Kon- 
trolltier. Diese Differenzen wurden nachher statistisch bearbeitet. 


2) Methodik bei Bestimmung des Sauerstoffverbrauches. Die von Marie 
Krogh beschriebene Apparatur wurde angewandt. Ein Diagramm derselben 
wird auf S. 364 in der Bibl. f. laeger, Bd. 123, 1931 wiedergegeben. 

Das Prinzip besteht darin, dass das Versuchstier in einem geschlossenen, 
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registrierenden Respirationsapparat, der mit Sauerstoff gefiillt ist, sitzt und 
atmet. Der Sauerstoff und die ausgeatmeten Stoffwechselprodukte werden im 
System durch eine Pumpe in Zirkulation gehalten und passieren hierbei 
teils einen Behalter mit Natronkalk zur Absorption der Kohlensiure, teils einen 
Behalter mit Calciumchlorid zur Absorption von Wasserdampf. Um stiindig 
davon tiberzeugt sein zu kénnen, dass der Natronkalk seinen Zweck erfiillt, 
ist in das System ausserdem eine Flasche mit Kohlensiurereagens nach 
Krogh eingekoppelt. Das Reagens hat folgende Zusammensetzung: 


NazCOs 2°/o 100 ecm 
Glyzerin 10 
Orthokresolphthalein 0.4 
Aqu. dest. ad 200 


seine rotviolette Farbe blasst bei Beriihrung mit Kohlensiure ab. 


Da es auf gewisse Schwierigkeiten stésst, mit Sicherheit eine Undichtigkeit 
der angegebenen urspriinglichen Pumpenanordnung zu vermeiden, wurde diese 
durch zwei, mit je einem Gummiball in Verbindung stehenden Lovén-Ventilen 
ersetzt. Die Pistone eines elektrischen Motors pressen abwechselnd die Gum- 
miballons zusammen und auf diese Weise wird eine gleichmiissige Zirkula- 
tion im System erhalten. 

Nach 10—12 Stunden Hungern, wobei aber Wasser ad libitum den Tieren 
zur Vertiigung stand, wurden die ersten zwei Meerschweinchen in die beiden 
Tierbehilter des Respirationsapparates gebracht; diese sind von einem Was- 
serbad mit konstanter Temperatur von + 30° C umgeben. Die Tierbehilter 
sind von Anfang an mit einem Deckel aus Drahtnetz bedeckt. Nachdem das 
Tier sich gewéhnt hat wihrend einer halben Stunde in diesem Behialter zu 
sitzen, wird der mil ecinem Glasfenster versehene Metalldeckel aufgelegt, des- 
sen umgebogene Kanten in das Wasserbad herabreichten, wodurch ein luft- 
dichter Abschluss garantiert war. Hierauf wurde das System mit Sauerstoff 
vefiillt. Nach weiteren 20 Min. wurde mit der Registrierung des Sauerstoff- 
verbrauches fiir das erste Tier begonnen; die Registrierung wurde 15 Min. 
lang vorgenommen. 

Die verbrauchte Sauerstoffmenge wurde auf 0° und 760 mm Barometerdruck 
reduziert und wird pro Min. und m? Koérperoberfliche angegeben. Die Kérper- 
oberfliiche (y) des Meerschweinchens wird aus dem Gewicht des Tieres in 


3 
Gramm (g) nach der Formel y berechnet, wobei y in er- 
10000 
halten wird. 


3) Statistische Bearbeitung des Materials. Der Sauerstoffver- 
brauch pro Zeiteinheit und Tier fiir den betreffenden Versuchs- 
tag ergibt sich aus Tabelle 20. In dieser Tabelle gehéren die Tiere, 
die in der gleichen Zeile stehen, zusammen. Das Skorbuttier Is 
hat somit als Kontrolltier lis u. s. w. Bei Beurteilung der Tabelle 
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ergibt sich, dass eine Reihe der Skorbuttiere am 37. Versuchstag 
eine deutliche Steigerung des Grundumsatzes aufweist, wihrend 
der Sauerstoffverbrauch am 41. Versuchstag, gleichzeitig damit, 
dass der Allgemeinzustand des Tieres verschlechtert wird, eine 
starke Verminderung aufweist. Andere Skorbuttiere wieder, die 
gegen den C-Mangel widerstandsfahiger waren, zeigen den gr6ss- 
ten Sauerstoffverbrauch erst am 41. Versuchstag. Dieses Verhal- 
ten. dass die Steigerung des Grundumsatzes nicht fiir alle Ver- 


Tabelle 21. 


Mittelwerte «des Sauerstoffverbrauches in cem/m? Kérperoberfliiche und 
Minute bei Meerschweinchen mit subchromschem Skorbut sowie bei den 
entsprechenden Kontrolltieren welche keine gréssere Menge der Grundkost 
verzehren konnten als ihr kranker Paarling am Vortage. Die Berechnungen 
wurden auf Grund der Angaben in Tabelle 20 ausgefiihrt. M(D) = mittlere 
Differenz zwischen den Werten der Skorbuttiere und ihrer entsprechenden 
Kontrolltiere. € = mittlerer Fehler von M(D). n = Anzahl Versuchstierpaare 
d. h. Skorbuttier und sein Kontrolltier). + zeigt an, dass die Sauerstoffauf- 
nahme bei den Skorbuttieren grisser war. 


Versuchstag n Skorbuttiere | Kontrolltiere M(D) + & 
1. 20 90,96 90,73 + 0,23 + 2,76 
5.—6. 20 91,42 88,90 + 2,52 + 2,45 
10. 20 89,79 90,67 0,88 + 3,48 
16. 20 81,36 | 82,54 1is + 2,54 
23. 20 82,86 80,08 + 2,78 + 2,07 
30. 20 81,39 80,48 + 0,91 + 2,98 
37. 20 87,58 79,97 + 7,61 + 3,27 
41. 18 87,38 78,04 + 9,84 + 3,58 


suchstiere am gleichen Tage auftritt, sondern dass wenn sie bei 
einem Teil der Tiere kommt, die itibrigen bereits von der Krankheit 
so mitgenommen sind, dass sie eine oberflachliche Atmung und 
damit einen sinkenden Sauerstoffverbrauch (nach einer friiheren 
Steigerung) haben, bedeutet ja eine grosse Ungelegenheit bei der 
statistischen Zusammenstellung der Differenzen im Sauerstoff- 
verbrauch der Skorbuttiere und ihrer Kontrollen wahrend der ent- 
sprechenden Versuchstage. Soll diese Ungelegenheit einigermassen 
ausgeglichen werden, so ist deutlich ein sehr grosses Material er- 


forderlich. Trotzdem finden wir aber bei der Zusammenstellung 
(Tabelle 21) eine klare Tendenz fiir einen erhéhten Sauerstoft- 
verbrauch bei den kranken Tieren am 37. und 41. Versuchstag 
(am 41. Versuchstag betragt die Differenz 2,65mal ihren mittleren 
Fehler). Werden die Ergebnisse fiir die beiden Versuchstage (37. 
und 41., Tabelle 22) zusammengeschlagen und damit das Material 
vermehrt, wird bei den kranken Tieren eine deutliche statistisch 
sichergestellte ErhGhung des Sauerstoffverbrauchs erhalten. 


Tabelle 22. 


Sauerstoffverbrauch in ccm/m? Kérperoberfliiche und Minute bei Meer 
schweinchen mit subchronischem Skorbut sowie bei den entsprechenden 
Kontrolltieren. (Die Berechnungen wurden auf Grund der Angaben 
in der Tabelle 20 ausgefiihrt). Zeichenerklirungen s. Tab. 21. 


Skorbut- | Kontroll- 


| Versuchstag n M(D)+€ 

| Tiere Tier 

20 91,26 89,84 + 1,37+2,01 

20 85,61 86,62 — 1,02 + 2,46 

20 82,15 80,30 + 1,85 + 1,65 
18 88,43 79,04 + 9,39 + 2,12 


Zusammenjassend kann also gesagt werden, dass das Ergebnis 
daftir spricht, dass der Grundumsatz wdhrend der Ausbilduny 
eines subchronischen Skorbuts bei den kranken Tieren im Ver- 
gleich zu ihren Kontrollen, die keine Méglichkeit besitzen pro 
Tag mehr Nahrung zu verzehren, als das entsprechende Skorbut- 
tier am Vortage gefressen hat, erhéht wird. Wird das Tier schwe- 
rer krank und mitgenommen, wird die Atmung oberfldchlicher 
und der Sauerstoffverbrauch damit wieder geringer. 


Xl. Thyreoidea und Vitamin C. 


Nachdem, wie im vorhergehenden Kapitel geschildert, die Er- 
héhung des Grundumsatzes wiihrend der Entwicklung eines 
Skorbuts beim Meerschweinchen festgestellt worden war, wandte 
sich das Interesse ganz natiirlich dem Organ zu, das wir als einen 
sehr wichtigen Regulator des Grundumsatzes kennen: der Thyre- 
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oidea. Verschiedene in der Literatur vorhandene Beobachtungen 
sprechen auch fiir das Vorliegen einer gewissen Beziehung zwi- 
schen Vitamin C und Thyreoideafunktion. 

1. Pathologische Physiologie. ABDERHALDEN (1932, A. 2) soll 
u. a. nach den Angaben von MAY gezeigt haben »dass Meer- 
schweinchen nach Thyreoidektomie gegen Skorbut weniger emp- 
fanglich waren». ABDERHALDEN benutzte als skorbutogene Kost 
aufgeweichte Gerste», der aber auch andere wichtige Faktoren 
ausser C fehlen und sagt selbst: »der Gesamteindruck der Ergeb- 
nisse der erwaihnten Versuche war der, dass Meerschweinchen, 


Tabelle 23. 
Serie K. 
M(D)=mittlere Differenz zwischen den Werten der Skorbuttiere und der 
entsprechenden Kontrolltiere. €=mittlerer Fehler von M(D). 
n=Anzahl Versuchstierpaare (d. h. Skorbuttier und sein Kontrolltier). 


Kontr. korbut M(D) +e 


n 
Tiere liere 
Mittleres Gew. der Thyreoidea mg ..| 21 36 52 16+ 2,7 
Mittleres Gew. des Herzens ........ 22 917 1026 109 + 22 
21 0,14 0.09 0,05+ 0,21 


denen die Schilddriise weggenommen ist, im Durchschnitt schwe- 
rer erkranken als normal ernihrte Tiere, jedoch war bei ihnen 
kein allgemein friitheres Auftreten der Erscheinungen des Skorbuts 
zu beobachten. In einem grésseren Teil der Fialle war es der Fall, 
in anderen nicht.» MORELLI und GRONCHI (1927) sahen gewiss 
eine Verspaitung im Auftreten von Skorbutsymptomen nach Thy- 
reoidektomie, hingegen waren die Symptome, falls sie sich ein- 
stellten, um so schwerer. Die Autoren hoben selbst hervor, dass 
die in den Versuchen angewandte Kost (autoklaviert) an mehre- 
ren Faktoren als C arm war. 

Andererseits wird der Ausbruch eines experimentellen Skorbuts 
durch Schilddriisenextrakt beschleunigt (NOBEL und WAGNER 
1923, MORIQUAND 1931), was ja, wie STEPP (1928) betont, seine 
Erklarung ohne Schwierigkeit darin hat, dass durch die hierbei 
entstehende starke Stoffwechselbeschleunigung die vorhandenen 
Vorrate an Vitamin C zu schnell verbraucht werden. GABBE (1934) 
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fand u. a. bei erhéhtem Grundumsatz einen herabgesetzten C- 
Gehalt im Blut, ferner gaben SCHNEIDER und WIDMANN (1935) an, 
dass sie bei einigen Fallen mit Basedow bemerkenswert niedrige 
Ascorbinsaiurewerte im Blute erhalten haben. PLAUT und BULOW 
(1935) zeigten auch experimentell, dass es unter Einfluss des Thy- 
reoidins zu einer Verarmung des Organismus an C-Vitamin 
kommt; zu anhlichen Ergebnissen gelangten auch SURE und 
THIES (1939). GOTH (1940) fand bei 8 Fallen von Hyperthyreose 
eine gewisse Korrelation zwischen dem Sattigungsdefizit an C- 
Vitamin und den Grad der Grundumsatzsteigerung. 

Ein grésserers Interesse besitzen die Untersuchungen, die be- 
stimmter auf einen Antagonismus zwischen Thyroxin und Vita- 
min C hinweisen. KREITMAIR (1934) hat hieriiber kurz angegeben, 
dass in Versuchen bei Ratten durch kleine Dosen Ascorbinsiure 
(5—10 mg) die gaswechselsteigernde Eigenschaft des Schilddrii- 
senhormons verstarkt, durch grosse Dosen (25—50 mg) dagegen 
vermindert wird. DEMOLE und IPPEN (1935) zeigten, dass Meer- 
schweinchen, die an Skorbut erkrankt sind, wieder ein normales 
Wachstum aufweisen, wenn zur skorbutogenen Kost 0.5 mg As- 
corbinsiure zugelegt werden. Diese Genesung bleibt aber aus, 
wenn die Tiere gleichzeitig mit den 0.5 mg Asc. S. auch 0.1 mg 
Thyroxin subcutan erhalten. Die Autoren konnten zeigen, dass 
diese toxische Thyroxinwirkung durch Verabreichung von Ascor- 
binsaure aufgehoben werden kann. Diese Kompensierung trat oft 
bei 10 mg ein und erfolgte regelmassig bei 20 mg (32 positive Ver- 
suche). OEHME (1936) fand, dass 20—-25 mg Ase. S. tiglich bei 
Meerschweinchen die durch 100 y Thyroxin hervorgerufene 
Stoffwechselsteigerung unterdriicken, »vielmehr kann zuniichst 
der Umsatz sogar um 10—15 °/o unter den Wert der Vorperiode 
fallen» (das Material wird nicht mitgeteilt). LOHR (1935) zeigte, 
dass dieser Antagonismus zwischen Ascorbinséure und Thyroxin 
auch fiir den Jodstoffwechsel gilt, indem Asc. S. (Redoxon) den 
Blutjodspiegel beim Hund bedeutend senkt. Bei 7 Patienten mit 
Basedow bzw. Thyreotoxikose konnte 4mal »die jodherabsetzen- 
de Wirkung des Redoxons in ganz gleichsinniger Weise bestitigt 
werden, wihrend der Gasstoffwechsel unbeeinflusst blieb». 
GIEDOSZ (1935) hingegen schloss auf Grund mikroskopischer 
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Studien der Thyreoidea bei Kaninchen, dass Vitamin C eine Ver- 
stdrkung der Hormonproduktion bewirkt. 

MARINE, BAUMANN und ROSEN (1934) fanden, dass die durch 
Hypophysenvorderlappenhormon beim Meerschweinchen hervor- 
gerufene Schilddriisenhyperplasie durch aus Schwertlilienblittern 
gewonnene, krystallinische Ascorbinséure ebenfalls gehemmt wird, 
wahrend SPENCE und SCOVEN (1935) dieses Ergebnis nicht bestati- 
gen konnten. SCHAFER (1936) fand auch bei Meerschweinchen, die 
nur thyreotropes Hypophysenhormon und Meerschweinchen die 
hierzu auch Ascorbinsaure erhalten hatten, dasselbe histologische 
Bild der Thyreoidea und weist den Gedanken einer antithyreoida- 
len Wirkung des Vitamin C zuriick. Gegen einen direkten Anta- 
gonismus zwischen Thyreoidea und Vitamin C wiirde auch spre- 
chen, dass Asc. S. den Thyroxineffekt im Kaulquappenversuch 
nicht aufzuhalten vermag (SCHAFER 1936, SCHROEDER und DorR- 
MANN 1936). SCHROEDER und DORMANN glauben deswegen, dass 
die Erklarung der oben wiedergegebenen Ergebnisse der Unter- 
suchungen von KREITMAIR, MOSONYI, STRIECK und LOHR nicht 
einer direkten antagonistischen Wirkung des Vitamin C auf das 
Thyroxin zugeschrieben werden kann, sondern dass das C-Vita- 
min »erst auf Umwegen eine Wirkung im Organismus auszulésen 
vermag>. 

ALTENBURGER (1936) ist auch der Ansicht, dass der Angriffs- 
punkt der Ascorbinsiure hierbei in der Leber zu suchen ist. Er 
zeigte, dass der Glykogenverlust in der Leber normaler Meer- 
schweinchen nach Thyroxininjektionen ausbleibt, wenn gleich- 
zeitig auch Ascorbinsiure zugefiihrt wird (0.2 mg Thyroxin tigl., 
7—10 Tage lang bei 4 Meerschweinchen: Leberglykogen 1,6 °/o 
im Mittelwert. 4 andere Tiere erhielten zleichzeitig tagl. auch 10 
mg Asc. S.: Leberglykogen 3,3 °/o im Mittelwert, was mit den von 
ALTENBURGER gefundenen Normalwerten tibereinstimmte). Auch 
HirscH (1936) kam zu dem Ergebnis, dass der durch intraperi- 
toneale Thyroxinzufuhr (0,1 mg pro Tag) verursachte Glykogen- 
schwund in der Leber durch Ascorbinsiure gehemmt, bzw. durch 
25 mg Cebion eben ausgeglichen wird (4 Meerschweinchen in 


jeder Gruppe). 


|| 

1, 

e 
n 

1 
e 
l, 

e 

s 

S 

t 

i 

t 

’ 

t 

t 

1] 


162 


2. Anatomie. MORELLI und GRONCHI (1927) fanden bei Meer 
schweinchen mit Skorbut, die eine Kost (autoklaviert) erhalten 
hatten, der auch andere Faktoren als C fehlten, hypertrophisch« 
Veranderungen und Epithelproliferation (Kernteilungsfiguren) in 
der Thyreoidea. 

HARRIS und SMITH (1928) wandten als skorbutogene Kost »al 
falfa meal 50 °/o, wheat flour 50 °/o + oats and water ad libitum 
an, die Kontrolltiere erhielten ausserdem Apfelsinensaft. Die mi 
kroskopische Untersuchung der Thyreoidea der skorbutkranken 
Meerschweinchen ergab »marked decrease of colloid, increase in 
interfollicular cells, general lengthing of the cells lining the fol 
licles and increase in the number of vacuoles in the colloid. 

SPENCE und SCOWEN (1935) wiesen freilich die Anschauung ab 
dass Vitamin C ein antistruméser Faktor ist, bemerkten aber be- 
ziiglich ihres eigenen Materials: »in sex guinea pigs with acut 
scurvy there was no evidence of thyreoid hyperplasia, in twelv: 
guinea pigs with chronic scurvy there were varying degrees o| 
hyperplasia in five animals, but there was no significant thyreoid 
enlargement.» Gerade dieser Unterschied zwischen den Befunden 
bei akutem und chronischem Skorbut erweckt aber beim Lese: 
den Verdacht, dass ebenso wie man feststellen kann, dass de! 
Umbau der Zahnpulpa bei einem Meerschweinchen mit einer ge 
wissen, aber in der Linge unzureichenden Dosis C-Vitamin ganz 
andere Proportionen annimmt als bei einem Tier, das relatiy 
schnell an einem akuten Skorbut eingeht, auch vielleicht eine not 
wendige Voraussetzung dafiir, dass Veriinderungen in der Thy 
reoidea einen solchen Umfang annehmen kénnen, dass sie sich 
makroskopisch und histologisch nachweisen lassen, ist, dass dir 
Tiere eine langere Zeit gelebt haben, als es eine absolut C-trei: 
Diat zulasst. STINER (1924) hat friiher ebenfalls einen Ahnlichen 
Gedanken ausgesprochen und fand auch bei Meerschweinchen 
die tine lingere Zeit von Heu und gelben Riiben lebten, dic | 
Std. im Autoklaven sterilisiert waren, dass deren Thyreoidea stark 
hyperamisch und oft deutlich vergréssert und asymmetrisch wat 
Histologisch fand er Verinderungen von einer »einfachen Hyper 
plasie bis zur parenchymatésen Struma». 

MAY (1937) fand bei Meerschweinchen mit Skorbut (skorbuto 
gene Kost nach DEMOLE: 2 kg Haferflocken, 1 kg Trockenmilch 
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pulver |2 Std. auf 120° erhitzt|, 6 Eiereiweiss werden mit dem 
nétigen Wasser zu einem festen Teig verarbeitet, in kleine Ku- 
chen von ca 5 cm Durchmesser geformt und auf einem mit Oli- 
venol schwach eingefetteten Blech 20—25 min. gebacken) eine star- 
ke Hyperaimie der Thyreoidea und iiusserte sich weiter: »ausser 
der starken Hyperamie zeigte die skorbutische Schilddriise histo- 
logisch eine etwas gréssere Unruhe, ungleichmiissigen Bau, Aus- 
bildung von Schlauchen und Blaschen ohne Kolloid im Zentrum. 
Das Kolloid verhalt sich wechselnd, bald diinn, bald dick. Im all- 
gemeinen konnten wir keinen besonders charakteristischen Be- 
fund erheben, insbesondere eine deutliche Kropfbildung, wie sie 
STINER beschrieben hat, nicht bestatigen». —- »Der auffalligste 
Unterschied zwischen der skorbutischen Schilddriise und der Re- 
doxonschilddriise liegt darin, dass bei der letzteren die gewaltige 
Hyperaimie vollstandig fehlt.» 

Wir sehen somit, dass tiber den Zusammenhang der Thyreoi- 
deafunktion und Vitamin C die Anschauungen geteilt sind. Dies 
gilt besonders fiir die pathologische Physiologie, wahrend die ana- 
tomischen Studien, auch wenn die Autoren sich etwas unter- 
schiedlich aussprechen, doch in eine bestimmte Richtung zu deu- 
ten scheinen. Wie oben hervorgehoben, kénnen die Gegensiitze in 
den Untersuchungsergebnissen ihren Grund darin haben, dass ein 
Autor seine Auffassung auf der Basis von Studien bei akutem 
Skorbut, ein anderer hingegen von Studien bei einer mehr oder 
minder chronisch verlaufenden Skorbutform, erhielt. Abgesehen 
davon muss aber der schwerwiegende Einwand erhoben werden, 
dass man in grossem Ausmasse skorbutogene Kostformen ange- 
wandt hat, denen auch nach anserem jetzigen Wissen mehrere 
fiir das Versuchstier wichtige Faktoren ausser Vitamin C fehlen. 
Ich habe es deswegen als notwendig erachtet, die Frage erneut 
und unter Beriicksichtigung der Fortschritte, die die Ernahrungs- 
lehre wahrend der letzten Jahre gemacht hat, aufzunehmen. 

3. Versuchsanordnung und Material des Verfassers. Vert. ar- 
beitete mit Meerschweinchen, die eine skorbutogene Kost erhiel- 
ten, die nach unserem jetzigen Wissen den Tieren alle notwen- 
digen Faktoren mit Ausnahme von Vitamin C sichert, nimlich 
die Grundkost von GOTHLIN (vgl. S. 125). Damit der Skorbut nicht 
allzu stiirmisch verlaufen soll, sondern die Thyreoidea Zeit erhiilt 
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evt. Veranderungen auszubilden, die ein C-Mangel bewirkt, haben 
die Tiere zur Grundkost eine tagl. Zulage von 0,30 mg Ascorbin- 
siure (mit Pipette) erhalten, wihrend die Kontrolltiere tagl. 5 mg 
erhielten. Um ferner eventuelle Hungereffekte zu beriicksichtigen, 
erhielt das Kontrolltier pro Tag keine gréssere Menge der Grund- 
kost abgewogen als das entsprechende Skorbuttier am Tage vor- 
her gefressen hatte. Die Versuchsanordnung in Serie K (S. 139) 
folgt den angegebenen Prinzipien und die Thyreoidea der in die- 
ser Serie vorhandenen Meerschweinchen wurde zu einer Unter- 
suchung entnommen. Bereits bei der Sektion konnte man hierbei 
sehen, dass die Thyreoidea von mehreren Skorbuttieren grésser 
als die des entsprechenden Kontrolltieres war und ausserdem oft 
eine deutliche Rétung aufwies (diese Farbendifferenz wiirde sich 
wahrscheinlich noch mehr geltend gemacht haben, wenn dic 
Tiere nicht durch Dekapitation getétet und damit entblutet wor 
den waren). 

4. Verhalten des Gewichtes der Thyreoidea von Meerschwein- 
chen mit subchronischem Skorbut. In Tabelle 17 ist das Gewicht 
der Thyreoidea von 22 Tierpaaren wiedergegeben, wobei abe: 
eines, Kee—Ka1, aus Griinden, die als Note unter der Tabelle ange 
geben sind, ausschalten muss. Die Thyreoidea wurde mit de 
Torsionswage gewogen, wobei sich ergab, dass die Thyreoide: 
siimtlicher Skorbuttiere schwerer als die des entsprechenden Kon 
trolltieres war. Die statistische Zusammenstellung in Tabelle 2° 
(s. 159) zeigt auch diese Gewichtsdifferenz auf eine tiberzeugend 
Weise. 

5. Histologische Verainderungen der Thyreoidea von Meer- 
schweinchen mit subchronischem Skorbut. Die mikroskopisclh« 
Untersuchung der Thyreoidea zeigte bei den Skorbuttieren dix 
prachtvollsten Bilder einer Hyperaktivitét. Nur ausnahmsweis 
wurden in der Peripherie der Driise normal aussehende Follike! 
begrenzt von einem niedrigen Epithel und mit einem relativ dik 
keren, farbbaren Follikelinhalt vorgefunden. Die Follikel in de: 
Driise im iibrigen waren von einem grosszelligen Epithel be 
grenzt, der Follikelinhalt auffallend diinn und schlecht farbbar 
sowie in der Peripherie mit Massen von Vakuolen durchsetzt. Dic 
genannten Veriinderungen waren sehr ausgesprochen und ware! 
nicht bei den Kontrolltieren wiederzufinden, die demselben Grad: 
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des relativen Hungerns als die entsprechenden Skorbuttiere unter- 
worfen waren. Die Bilder 7—9 zeigen einige typische Beispiele 
aus dem Material. 

ERGEBNISSE. Bei dem Vergleich von Meerschweinchen mit 
subchronischem Skorbut (0,30 mg Asc. S. tdgl.) und Kontroll- 
tieren, die dem gleichen Grad eines relativen Hungerns unterwor- 
fen waren, zeigte die Thyreoidea der Skorbuttiere ein statistisch 
sichergestellt erhéhtes absolutes Gewicht und die prachtvollsten 
Bilder einer Hyperaktivitdt. 


Zusammenfassung. 


1. Eine psychisch bedingte Blutzuckersteigerung kann im An- 
schluss an eine Lumbalpunktion bei stoffwechselgesunden oder 
diabetischen Kindern nicht nachgewiesen werden. 


2. Ascorbinséiure in héherer Konzentration (100 mg®/o) redu- 
ziert Kupfersulfatlésung. Bei Vornahme eines Ascorbinsaure-Be- 
lastungsversuches bei einem Diabetiker kann die mit dem Urin 
ausgeschiedene Ascorbinsiure eine solche Konzentration errei- 
chen, dass der bei der Titration nach BENEDICT erhaltene Urin- 
zuckerwert dadurch irrefiihrend wird, und zwar zu hoch ausfiillt. 
Das Vermégen der Ascorbinsiure Ferricyanid zu reduzieren ist 
hingegen so gering, dass es, unter Beriicksichtigung des Kon- 
zentrationsgrades welchen die Blutascorbinsiure erreichen kann, 
bei der Blutzuckerbestimmung nach HAGEDORN praktisch genom- 
men keine Rolle spielt. Die alkalische Wismuthlésung von ALMEN 
wird nicht einmal von einer Ascorbinsaurel6sung von der Stirke 
500 mg®/o reduziert. 

3. Bei drei minderwertigen Kindern wird die Blutzuckerkurve 
nach Glykose- bzw. Adrenalinbelastung verfolgt, und zwar teils 
wihrend sie gewéhnliche Krankenhauskost erhalten, teils wih- 
rend sie C-arme Diit bekommen und schliesslich erneut, nachdem 
sie zu der C-armen Diit eine Zeitlang reine Ascorbinsaure als Zu- 
lage erhalten haben. Es zeigt sich, dass die alimentaire Blutzuk- 
kerkurve im C-hypovitaminotischen Stadium erhéht und verliin- 
gert wird, wobei ihr Héhepunkt nach oben und nach rechts ver- 
schoben wird. Ascorbinsaurezulage, eine Zeitlang zu der C-armen 
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Diit verabreicht, bewirkt, dass der Verlauf der postalimentiren 
Blutzuckerkurve wieder normal wird. Bei zweien der Fille (1 und 
II) wird erneut eine C-Hypovitaminose hervorgerufen und gezeigt, 
dass wahrend ihres Bestehens auch eine einmalige Dosis Ascorbin- 
siure eine markante Senkung der Blutzuckerkurve veranlasst. 
wihrend bei demselben Kind aber bei gutem C-Standard, nur ein 
geringer Effekt in der genannten Richtung erhalten wird. 

Die Adrenalinversuche ergeben bei diesem kleinen Material kei- 
ne eindeutigen Resultate. 

4. Ein Kind mit manifestem Skorbut, welches jedoch gleichzei 
tig auch an Rachitis und an einer purulenten, fieberhaften Bron 
chitis litt, zeigt einen abnorm hohen Blutzucker-Niichternwert 
(178 mg®/e) und seine postalimentire Blutzuckersteigerung ist be 
trichtlich verlingert (erst 4 Stunden nach der Glykosebelastung 
liegt das Blutzuckerniveau in der Héhe des an und fiir sich hohen 
Ausgangswertes) . 

5. Die Beobachtungen des Verfassers sprechen gegen die Aut 
fassung, dass das C-Vitamin eine antiinfektidse Wirkung besitzt. 

6. Bei 32 normalen Versuchspersonen mit angegebenem C-Stan- 
dard wird 34mal eine Glykosebelastung (1 g/kg) ausgefiihrt, und 
zwar teils ohne und teils mit gleichzeitiger intravenéser Zufuhr 
von Ascorbinsiure (300—500 mg), wobei der Blutzucker 4 Std 
lang verfolgt wird. Die Differenzen zwischen jedem ecinzelnen 
Punkt der beiden Blutzuckerkurven werden einer statistischen 
Analyse unterworfen und gezeigt, dass Ascorbinsiure die postali 
mentire Blutzuckersteigerung vermindert und die nachfolgende 
relative Hypoglykimie verstarkt. 

7. Bei 22 normalen Versuchspersonen mit angegebenem C-Stan 
dard wird eine Adrenalinbelastung (1 mg Adrenalin) ausgefiihrt. 
und zwar teils ohne und teils mit gleichzeitiger intravendser Zu 
fuhr von Ascorbinsiiure (300—500 mg), wobei der Blutzucker 4 
Std. lang verfolgt wird. Eine statistische Bearbeitung des Materials 
ergibt, dass bei gleichzeitiger Ascorbinsaurezufuhr die Blutzucker 
steigerung nach Adrenalin geringer wird. Verf. nimmt an, dass 
dies ein Ausdruck fiir das glykogenfixierende Vermégen der As 
corbinsiure ist. 

8. Eine einmalige Ascorbinsiuredosis hat bei normalen Ver- 
suchspersonen keine nennenswerte diuretische Wirkung. 
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%. Bei 18 diabetischen Kindern werden 26 Doppelversuche der- 
art durchgefiihrt, dass die alimentaére Blutzuckerkurve wahrend 
eines ganzen Tages bei einer gewissen Behandlung verfolgt wird, 
wonach an einem spiiteren Tage die Untersuchung wiederholt 
wird, nun aber mit dem Zusatz, dass man eine Ascorbinsiéurein- 
jektion von 200—500 mg intravendés verabreicht. Eine statistische 
Bearbeitung des Materials ergibt, dass die Ascorbinsaéure eine aus- 
gepriigte und langanhaltende Verstirkung des Effekts des Insulins 
auf den Blutzucker mitsichfiihrt. Diabetesfall Nr. 1 zeigt gleich- 
zeitig eine C-Hypovitaminose und bei ihm bewirkt die Ascorbin- 
siureinjektion (200 mg) eine markante Verbesserung der Blut- 
zuckerlage. Nach einer Zeit mit Ascorbinsauretherapie verschwin- 
den die Zeichen der C-Hypovitaminose und die Blutzuckerlage 
wird so weit verbessert, dass die Insulindosen gesenkt werden 
kénnen. Bei gutem C-Standard wird bei diesem Fall durch eine 
Extrainjektion von Ascorbinsiure nur eine missige Senkung des 
Blutzuckers erzielt. 

10. Eine Einwirkung einer einmaligen Ascorbinsiéureinjektion 
auf die Diurese (18 Versuche) oder auf die Zuckerausscheidung 
(22 Versuche) bei Kindern mit Diabetes konnte nicht aufgezeigt 
werden. Nachdem aber der Urinzucker nach der Methode von 
BENEDICT bestimmt wurde, diirfte mitausgeschiedene Ascorbin- 
siure oft an der Reduktion der Kupfersulfatl6sung teilgenommen 
haben (vgl. Punkt 2), weswegen die Urinzuckerwerte an den As- 
corbinsauretagen irrefithrenderweise zu hoch sein diirften. 

11. Bei Meerschweinchen wird unter Beriicksichtigung einer 
Anzahl von Faktoren der Effekt einer mangelhaften C-Zufuhr 
studiert. Auch in Untersuchungen, die so durchgefiihrt worden 
sind, dass das Kontrolltier taglich keine gréssere Menge der Grund- 
kost verzehren kann, als das entsprechende kranke Tier am vor- 
hergehenden Tag gefressen hat (nur die Menge der mit Pipette 
zugefiihrten Ascorbinsaiure ist bei den beiden Tiergruppen ver- 
schieden), ergibt sich: 

a. dass das absolute Lebergewicht, der Prozentgehalt an Le- 
berglykogen und der Prozentgehalt an Muskelglykogen wahrend 
der Entwicklung eines subchronischen Skorbuts vermindert wer- 
den: 

b. dass zwischen dem Prozentgehalt an Herzglykogen von Tie- 
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ren mit subchronischem Skorbut und von Kontrolltieren kein Un- 
terschied festgestellt werden kann; 

c. dass das absolute Herzgewicht bei Tieren mit subchroni 
schem Skorbut zunimmt; 

d. dass Meerschweinchen mit subchronischem Skorbut schlech- 
ter an Gewicht zunehmen bzw. mehr an Gewicht verlieren als 
entsprechende Kontrolltiere; 

e. dass wihrend der Entwicklung eines subchronischen Skor- 
buts der Grundumsatz der kranken Meerschweinchen (ausge- 
driickt durch die totale Menge des in der Zeiteinheit aufgenom- 
menen Sauerstoffs) gesteigert wird, ein Umstand, der die unter d 
genannte Beobachtung gut erklirt; 

f. dass bei Meerschweinchen mit subchronischem Skorbut mit- 
tels Bestimmung der Trockensubstanz der Faeces von 24 Std. kei- 
ne verminderte Resorption der verzehrten Menge an Grundkost 
festgestellt werden kann; 

g. dass wihrend des Verlaufes eines subchronischen Skorbuts 
die Schilddriise eine markante Gewichtszunahme erfihrt; 

h. dass das histologische Bild der Schilddriise von Meer- 
schweinchen mit subchronischem Skorbut darauf hinweist, dass 
wihrend dieses Zustandes eine Hyperaktivitit der genannten 
Driise vorliegt, indem das Epithel grosszellig und heller, der Fol 
likelinhalt diinner und stark vakuolisiert wird, welcher Befund 
seinerseits die unter e erwahnte Steigerung des Grundumsatzes 
bei subchronischem Skorbut erkléren kann. 


Der giinstige Effekt C-reicher Naturprodukte, der bei einem 
‘all mit Diabetes und Priaskorbut auch im Hinblick auf die erst 
genannte Krankheit erzielt wurde, gab ja den Impuls zur Aus 
fiihrung der vorliegenden Arbeit; die Ergebnisse sollen deswegen 
in erster Linie im Hinblick auf die Diabetestherapie besprochen 
werden. Der Wert der Ascorbinsaure fiir die Blutzuckerregulation 
wurde ja bei einem menschlichen Material, das auch diabetische 
Kinder umfasste, gezeigt und die Wichtigkeit einer ausreichenden 
C-Zufuhr fiir diese diirfte aus der Darstellung ersichtlich sein 
Nehmen wir ferner an, dass die bei Meerschweinchen experimen 
tell nachgewiesene Bedeutung des C-Vitamins fiir die Glykogen 
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ablagerung und die Aufrechterhaltung eines normalen Stoffwech- 
sels bzw. der normalen Thyreoideafunktion, auch fiir den Men- 
schen gilt — im Hinblick auf den gleichartigen C-Stoffwechsel 
beim Menschen und dem Meerschweinchen ist eine solehe An- 
nahme sehr naheliegend — so ergibt sich die Indikation fiir eine 
C-Zufuhr nicht zumindest bei Diabetes noch klarer. In diesem 
Zusammenhang ist es auch angebracht an die Auffassung von 
IsAAC und SIEGEL zu erinnern, dass bei Diabetes ein Uberwiegen 
des Thyreoideahormons vorliegt, sowie an den Nachweis von RE- 
GAN und WILDER, dass die Kombination klinische Hyperthyreose 
und Diabetes haufiger ist, als dass sie durch ein zufalliges Zu- 
sammentreffen erklart werden kénnte. Das Ergebnis der Tierver- 
suche berechtigt auch zu einem Versuch mit C-Zufuhr als unter- 
stiitzende Therapie bei mit erhéhtem Grundumsatz bzw. Glyko- 
genabbau verbundenen Krankheitszustaénden itiberhaupt. 

Es erhebt sich hierbei die Frage, wie diese C-Zufuhr angeord- 
net werden soll. Unabhingig davon, ob man nun der Ansicht ist, 
dass das bei Diabetikern allgemein bestatigte C-Defizit endogen 
bedingt ist oder nicht — eine noch ungeléste Frage — ist es prak- 
tisch wichtig zu wissen, dass es auf keine Schwierigkeiten stésst 
mittels einer verniinftigen Anordnung der Kost auch einem Dia- 
betiker einen voéllig guten C-Standard zu sichern. Die giinstigen 
Erfahrungen, die mit der Obst-Gemiisekost von FANCONI und 
der Kostform von BERGLUND und KLARIN bei Diabetes gewonnen 
wurden, diirften wohl teilweise darauf beruhen, dass sie auch den 
C-Bedarf der Patienten decken. Diese Diiten leiden aber bedauer- 
licherweise an dem Nachteil dass die C-Quelle vom schwedischen 
Gesichtspunkt aus zum grossen Teil aus importierten Naturpro- 
dukten besteht. Mit der freieren Kostform, die immer mehr ange- 
wandt wird in der Diabetestherapie, wird die C-Zufuhr gewoéhn- 
lich automatisch und ohne besondere Massnahmen fiir die C-Zu- 
fuhr, mit Ausnahme des Winterhalbjahres, geregelt. Im Winter 
kénnen wir aber den C-Bedarf dadurch decken, dass wir im Herbst 
einen Vorrat der einheimischen Hagebutten anlegen, die in ge- 
trockneter Form eine haltbare C-Vitaminquelle darstellen und 
sich zur Herstellung schmackhafter Gerichte eignen. 

Im Krankenhaus haben wir nach den Anweisungen von HAM- 
MAR einen Hagebuttentee auf folgende Weise hergestellt: 100 g 
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getrocknete Hagebutten werden im MoOrser zerstossen und in 1 
Liter kochendes Wasser gegeben, dann in dem Gefiiss mit auf- 
gelegtem Deckel 10 Min. bei schwachem Feuer abgekocht. Hierauf 
wird das zugedeckte Gefiss zur Abkiihlung in kaltes Wasser ge- 
bracht. Der Tee wird durch ein Sieb mit einem Seihtuch gegossen 
und der Riickstand mit 200 ccm abgekochtem, abgekiihltem Was- 
ser ausgewaschen. 8 °/o Zucker werden zugesetzt. Ein derartiger 
Tee ist ein allgemein geschiatztes, erfrischendes Getrink.' Mit spe- 
zialgetrockneten (Vakuum) Hagebutten der Firma »Karnbolaget 
A. B. Stockholm» als Ausgangsmaterial fiir den jeden Tag neu 
zubereiteten Tee wurde wahrend des ganzen Winterhalbjahres 
1939—1940 ein Ascorbinsauregehalt von 80—100 mg®/o (mit der 
Dichlorphenolindophenoltitration) festgestellt. Ein kleineres Glas 
dieses Tees, etwa 70 g, pro Tag, sicherte auch den Diabeteskin- 
dern einen C-Standard, der tiber dem Durchschnitt gesunder Kin- 
der lag. 


1 Rezepte fiir geeignete Hagebuttengerichte mit angegebenem C-Gehalt wer- 
den auch von GEDDA und KJELLBERG angefiihrt. 


Bild 1. Rtg.g. des normalen Meerschweinchens F,- (83mg Asc. 8. tiigl.). 


Bild 2. Rtg.g. des Meerschweinchens F,, (0.35 mg Ase. S. tiigl, 23 Tg.). 
Leichte Aushéhlung einiger Costo-Chondralgrenzen. Vermehrte Absorption von 
Rtgstr. der Rippenenden re. 4 und 11. Sternum zweigeteilt. 
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des Meerschweinchens I,,. Subechronischer Skorbut (0,30 mg 
Ase. S. tiigl. 42 Tg.). Nur leichte Verinderungen im Costo-Chondralgebiet. 
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Bild 4. Rtg.g. des Meerschweinchens I,. Subchronischer Skorbut (0,30 mg 
Ase. 8S. tiigl, 42 Tg.). Dieselben Versuchsbedingungen wie bei Tier I,, 
(Bild 3) aber bedeutend ausgesprochenere Veriinderungen. 
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Bild 5. Vergr. 150fach. Liingsschnitt durch einen Backenzahn von Tier G,. 
Kontrolltier yon G, (Bild 6). Skorbutogene Kost + 3 mg Ase. 8. tigl. Tier 


G, bekam von der Grundkost pro Tag nicht mehr als das kranke Tier G,. 
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Ost. Ost. D.K. Ost. 
Bild 6. Vergr. 150fach. Liangsschnitt durch einen Backenzahn von Meer- 
schweinchen (i,. Subchronischer Skorbut, Skorbutogene Kost + 0,35 mg Ase. S, 
tigl Knorme Anhiufung osteoblastihnlicher Zellen in der Pulpa und zwischen 
diesen Inseln von osteoidem Gewebe (Ost.). Tome’sche Kanile (I). K.) im 
Dentin erweitert. Vergleiche mit Bild 5 des Kontrolltieres. 
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Bild 7 a. Vergr. 200fach. 


Bild 7 b. Vergr. 400fach. 
sild 7 a und 7 b: Thyreoidea des Meerschweinchens K,,, Kontrolltier von 
Ky, (Bild 8). Skorbutogene Kost + 5 mg Ase. 8, tiigl. Das Tier konnte pro 


Tag nicht mehr von der Grundkost fressen als das kranke Tier K,. 
Gew. der Thyreoidea 30,0 mg. 
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Bild 8b. Vergr. 400fach. 


Bild 8a, 8b und 8c: Thyreoidea von Meerschweinchen K,,,. Subchronischer 


Skorbut. Skorbutogene Kost + 0,30 mg Ase. S. tiigl Gew. der Thyreoidea 56.0 
mg. Grosszelliges Epithel, hellere Zellen, diinner und stark vakuolisierter 
Follikelinhalt, d. h. Zeichen einer Hyperaktivitit. Vergleiche mit 
der Thyreoidea des Kontrolltieres K,. (Bild 7). 
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Bild 9. Vergr. 400fach. 
Thyreoidea yon Meerschweinchen K,,. Subchronischer Skorbut. Zeichen 


fiir Hyperaktivitiit (s. Erklarung zu Bild 8). 


<2 mu: Vea 
Bild 8 c. Vergr. 400fach. 
ay 
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KASUISTIK 


Abkiirzungen. 


Allg.Z. = Allgemeinzustand. 
Asc.S. = Ascorbinsaure (l’Ascorbinsiure Hoffman-La Roch: 


wurde angewandt bei peroraler und Cebion Mere! 


bei parenteraler Zufuhr). 


Aussch. = Ausscheidung. 

Bel. = Belastung. 

Blutz. = Blutzucker. 

Brei = Haferbrei. 

Brot = weiches Brot, wenn nicht anders angegeben. 
= intravenés. 


Kapillarres. = Kapillarresistenz. 


K6érperl. = K6rperlinge. 

Koérpergew. = K6érpergewichl. 

Li. = links. 

Mehlsuppe = Vollmilch-Weizenmehlsuppe. 

N.S. = Norrtulls sjukhus (N. Krankenhaus). 
Pet. = Petechie. 

Re. = rechts. 

Sol. Adr. = Solutio Adrenalini (Parke-Davis). 
Std. = Stunde. 

sube. = subcutan. 


Zeitangaben zum Beispiel: 7h40' = 7 Uhr (hora) 40 Min. 
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Kasuistik. 


Falle, die im Kapitel IV ’Studien tiber den Verlauf der Blutzuckerkurve 
nach Glykose- bzw. Adrenalinbelastung bei ein- und demselben Kinde, und 
zwar einerseits wahrend eines C-hypovitaminotischen Zustandes und ande- 
rerseits nachdem dieser durch Zufuhr von reiner Ascorbinsaure aufgehoben 
war” behandelt werden. 


Fall I. Nils P., N. S. 696/36. Diagn.: Spina bifida (Myelomeningocystocele) 
Hydrocephalus + Idiotie. 

Geboren am 17. 9. 36. 

Normale Entbindung. Geburtsgewicht 3050 g. Flaschenernihrung mit Saft- 
zulage vom 6. Mon. an. Mit 9 Mon. Kartoffel und Gemiisebrei, im 11. Monat 
gemischte Kleinkinderkost mit 500 g Milch pro Tag. Rachitisprophylaxe durch 
periodenweise Zufuhr von Ultranol. 

Wahrend der Zeit 16. 10. 37—13. 7. 39 C-Vitamin-arme Diat nach speziellen 
Vorschriften (s. S. 30); waihrend dieser Zeit Ascorbinsiurezulage: 100 mg pro 
Tag vom 19. 1. 38—24. 1. 38 und 150 mg pro Tag vom 25. 1. 38—20. 5. 38 
sowie 27. 5. 39—12. 7. 39. 

Unter dem Sommerhalbjahr taglich Aufenthalt im Freien. 

16. 12. 38 Blutbefund (also nach Verabreichung von C-armer Diit 8 Mon. 
26 Tg. lang): Hb 84 °/o, Erythr. 5,37 Mill., weisse Bk. 9.900 (Segm. 42 °o 
Lymphoc. 54 %, Monoc. 4 %). 

4. 7. 39 Blutbefund (somit wihrend der C-reichen Periode): Hb. 73 %, 
Erythroc. 4,94 Mill, weisse Bk. 15.100 (Stabk. 2 °/o, Segm. 62 °/o, Lymphoc. 
34 °/o, Monoc. 2 °/o). Am 24. 6 leichte Pharyngitis mit 37,8° Temp. am Nach- 
mittag, am nachsten Nachmittag 37°, sonst keine Temperatursteigerung oder 
Infektionszeichen wahrend des der Blutuntersuchung unmittelbar vorherge- 
henden Monates. 

Schidelumfang bei der Geburt 35 cm, mit 4'/2 Mon. 50,5 em, mit 8'/2 Mon. 
54 cm, mit 10 Mon. 54,5 cm, mit 13 Mon. 56 cm, mit 22 Mon. 57 cm und mit 
2 J. 10 Mon. 57,5 cm. 

Die Einwirkung der Kost auf die Blutascorbinsiiure sowie die Ergebnisse 
der Glykose- und Adrenalinbelastung wahrend des beziiglich des C-Standards 
wechselnden Zustandes, ergibt sich aus folgendem Versuchsprotokoll: 
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Zuckerbelastung bei wechselndem C-Standard (Fig. 1). 


a) Bei Krankenhaus- 
kost + Hagebuttentee. 
Guter C-Standard. 


Serumasc. S. 29.9.37 
Niichtern +=0,88 
2 Std. nach Bel. 

=3,34 mg % 
Kapillarres. 


60mmHg/15Min. = 
Keine Pet. 


Glykose 1g/kg (10,9 g) 
per os 7h45’— 7h47' 
12.10.37 (Alter 1 J. 26 
Tg.) 
Niichternblutz. 
(7h40') 99 mg% 
93 


b) Nach 78 Tagen C- 
armer Diat. Schlechter 
C-Standard. 


15.1.38 
=0,03 mg% 


-Q,14 mg % 


60mmHg/15Min. = 

5 Pet. am einen Arm. 
lg/kg Koérpergew. (11,5 
g) per os 8h6’—8h9’ 
2.1.38 (Alter 1 J. 3 Mo. 
16 Tg.) 


(7h55') 98 
89 


c) Nach 37 Tagen bei 
gleicher C-armer Diiit 
mit Zusatz von Ase. S., 
und zwar wihrend der 
ersten 6 Tage tig]. 100 
mg, danach tigl. 150 
mg. Wieder guter C- 
Standard. 


11.2.38 
=1,85 mg% 


=2,88 mg 2% 


60mmHg/15 Min. = 
Keine Pet. 


Ig/kg (12,2 g) per os 
7h50'—7h53' =25.2.38 
(Alter 1 J. 4 Mo. 8 Tg.) 


(7h45') 96 mg 
90 


d) 18.3.38 


\ 
tem C-Stan 


Gew. 12,19 


19.3.38 
= 1,22 mg 


2,56 mg 


(7h50') 7 


10 Min. 
11 


tic] 
ternkurve bei ¢ 
rd. 
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Adt 
Kory 
ol. 
ube 
15 
16 
30 
45 
7 
91 
93 
120 
123 
180 
~ 210 
15 Min. 139 86 5 Min. 103 7 240 
18 » 144 | 84 10 » 133 95 
30 » 182 15 » 114 15 » 152 84 
34 » 184 19 » 120 20 » 172 93 
45 » 146 30 » 158 25 » 188 89 
47 » 144 42 » 178 30 » 194 96 
60 » 109 45 » 208 35» 199 7& 
75 » 111 55 > 193 40 » 194 8? 
90 75 | 56 > 193 45 » 169 78 
93 » 73 60 » 210 50 » 143 | 82 
105 » 64 69 » 187 55 » 113 7 
107 » 72 75 >» 193 60 » 96 80 
120 » 79 105» 67» 87 
159 » 102 109 » 68 75» 67 80 
180 » 77 120 » 46 82 » 62 87 
240 » 80 150 » 46 90 » 60 82 
180 » 50 97 » 72 78 
182 » 60 105 » 85 7b 
210 » 53 112 » 98 73 
240 » 53 120 » 78 82 
135 » 81 71 
150 » 85 78 
165 » 89 7 
180 » 90 
203 » 84 71 
210 » 89 73 
225 » 90 71 
240 » — 66, 


ISD 


Adrenalinbelastung (Sol. Adr. 0,30 ccm/kg) bei einem C-standard, der mit 
dem oben in den Rubriken a), b) und c) angegebenen tibereinstimmt (Fig. 2). 


ndard 14.10.37 b) 28.12.37 ¢) 4.3.38 
‘PKérpergew. (kg) 11,22 11,60 12,33 
|. Adr. (cc m) 0.34 0,40 0,37 
sube. (7h45') (7h30') (7h55') 
Niichternblutz. 
7h42') (mg 93 (7h25') 100 (7h50’ 101 
; 97 98 96 
15 Min. 116 5 Min. 103 10 Min. 113 
16 114 10 » 89 15 » 110 
30 105 20 » 166 20 » 110 
45 126 25 » 171 25 » 117 
60 » 126 30.» 167 30 » 122 
134 35 149 35 » 125 
1 128 40 » 151 40 » 125 
93 125 45 » 157 45 » 129 
105» 137 5D >» 160 50 » 131 
120 112 60 » 153 60 » 127 
123 104 75 > 135 67» 131 
138 102 76 » 131 75 138 
mem bh! 49 90 » 110 82 » 136 
180 90 92 » 115 90 » 141 
~ 79 105 » 107 100 » 140 
240 77 107 » 105 105» 131 
120 » 98 112 » 127 
} 150 » 84 120 » 115 
152 » 82 135 » 115 
180 » 75 150 » 124 
180,5 » 78 165 » 106 
210 » 71 180 » 97 
244 » 68, 69 195 » 99 
210 » 96 
240 » 94 


Um zu ermitteln, ob im Verlaufe einer C-Hypovitaminose auch eine einma- 
lige grosse C-Verabreichung einen Einfluss auf die Blutzuckerkurve nach 
Glykose bzw. Adr.-Belastung ausiibt, wurde die C-Zulage am 21. 3. 38 der 
C-armen Diit wieder entzogen. Beziiglich der Sehwierigkeit in diesem Alter 
den C-Standard herunter zu driicken siehe im Text (S. 35). 

11. 3. 39 Kapillarres. 50/15 eine Pet. an dem einen Arm. 

12. 3. 39 Serumasc. S. Niichternwert 0,26 mg %, 2 Std. nach Bel. (137 mg) 
0,52 mg %. 

19. 5. 39 Blut: Hb 80 °/o, rote Blut 4,49 Mill. weisse Blutk. 10.200. Segm. 44 °/o, 
Eos. 2 °/o, Lymphoc. 52 °/o, Monoc. 2 °%/o. 

21. 5. 39. Serumasc. S. Niichternwert 0,19 mg °/o, 2 Std. nach Bel. (139,5 mg) 

ra 0,48 mg %. 


\iiel 
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Glykose- bzw. Adrenalinbelastung bei C-Hypovitaminose ohne und mit 
Verabreichung von Ascorbinsdure. 


Glykosebelastung (Fig. 3). 


Adrenalinbelastung (lig. 4 


Dat. 19.5.39 22.5.39 20.5.39 23.5.39 
(Alter 2J.8Mo.2Tg.) 
Korpergew. (kg) 13,950 13,650 13,950 13,540 
Glykose (per os) (g) 13,95 (7h40'— 13,95 (7h35' 
7h43') 7h38') 
Sol. Adr. (sube.) (ccm) 0,42 (7h25’) 0,41 (7Th4 
Asc. S. (intramusk.) 400mg2(7h26') 400 mg (7.6 
Niichternblutz. (mg °%) (7h35') 98 (7h20') 92 (7h20') 97 (7h33') 10 
96 92 97 9 
5 Min. 102 94 111 11 
10,» 121 94 122 13: 
15 » 133 87 124 15 
20 » 167 89 129 16 
2 » 192 89 134 17 
300» 207 91 134 17 
35> 192 91 140 17 
40 » 183 98 141 17 
45 » 167 114 143 16 
50 > 164 141 149 16: 
5D > 144 131 149 15 
60 » 117 133 143 16 
62 » 117 
67,5 » 1038 110 145 15 
75 > 100 101 143 14 
82.5 >» 110 109 136 13 
90 » 124 128 141 13 
97,5 » 100 128 134 12 
105» 89 101 125 11 
112,5 » 78 107 113 1! 
120 » 78, 78 110, 107 106, 106 105, 103 
135» 85 101 97 10 
150» 87 103 92 9 
165» 105 96 92 9) 
180» 89 87 85 & 
195» 82 85 83 87 
210 » 80 82 83 
29295 89 82 83 
240 » 93, 89 87, 87 78, 76 g 
Urinprobe vor dem Versuch enthialt: 0,smg% Asc.S. Img®% \s¢.5 
Ase. 8. Asc. 5. S 
ecm Zucker mg? cem me% § a ge § 22 
1. Std. 17 0 0,3 6 06 | 130 0 O4 To O - 2b, 
2. >» = 70 0 12 2420 | 270 O 04 85 O 4560 
3. » = 10 0 13,5 200,0 7,5 06 >1,0 440, 
4. » = 29 0 145 580 | 150 O lo 75 O 340 


Urinmenge nicht absolut, gibt nur an, wieviel man wiihrend der beziig!. Versuch: 
aufsammeln konnte (Blasenparese, wiihrend des Kolbenaustausches ging Urin i: 


u. Ss. W.). 


|| 
( 
Dat. 
Kor 
Gly 
Sol. 
Asc 
Nii 
Bu 
BE 
25 
30 
40 
15 
DD 
60 
67, 
75 
82. 
9) 
97, 
105 
112, 
120 
135 
150 
165 
180 
195 
225 
240) 
Uri 
yor 


187 


Um zu ermitteln, ob auch bei einem guten C-Standard eine einmalige grosse 
C-Verabreichung einen Einfluss auf die Blutzuckerkurve nach Glykose- bzw. 
Adr.-Belastung ausiibt, wurden vom 27. 5. 39 an pro Tag 150 mg Ascorbin- 
4 siure der C-armen Diit zugesetzt. 


5. 7, 39. Serumasc S.: Niichternwert 2,08 mg °/o, 2 Std. nach Bel. 2,50 mg °/o. 


Glykose- bzw. Adrenalinbelastung bei gutem C-standard ohne und mit 
Verabreichung von Ascorbinsdure. 


Glykosebelastung (Fig. 5). Adrenalinbelastung (Fig. 6). 
Dat. 11.7.39 (Alter 13.7.39 4.7.39 7.7.39 
2J.9 Mo. 24 
Korpergew. (kg) 13,580 13,660 13,56 13,65 
Glykose (per os) 13,58 (7h40’ 13,66 (7h45' 
7h42'45" 7h47'50") 
Sol. Adr. (sube.) (cem) 0,41 (7h35 0,41 (7h35') 
Ase. S, (intramusk.) 400 mg (7h40') 400 mg (7h29’) 
Nichternblutz. (mg%) (7h32') 105 (7h38') 91 7h25') 94 (7h25') 110 
103 89 92 110 
D> Min. 103 93 111 119 
0 110 103 127 132 
1d 168 109 140 153 
20 175 146 141 153 
25 > 182 159 138 168 
30 > 186 164 136 168 
171 171 145 173 
40» 178 164 145 169 
4h » 184 164 149 184 
50) 186 150 150 182 
55» 159 139 145 178 
60 > 150 139 145 177 
67,5 135 119 145 175 
75 123 117 145 168 
1038 82.5 93 107 140 155 
90) 77 79 138 153 
75 » 64 73 127 153 
105» 66 70 120 121 
12,5 » 79 66 113 117 
120» 84, 80 77, 75 101, 101 103, 93 
» 77 88 86 
10> 84 84 79 79 
165 89 88 76 68 
180» 98 $2, 79 78 73 
se. 8. 195 » 91 80 72 68 
> 82 89 76 
225 98 77 74 102 
=E F940 88, 84 80, 77 74, 78 82, 82 
236.0 
156.0 Asc, S. Asc. § Asc. S, Asc. S. 
Cinprobe com Zucker mg % com Zucker mg com Zucker mg com Zucker mg? 
40.08 vor dem Versuch: 85 0 12,0 40 O 22,0 3 0 15 100 O 0,5 
. Std. 19.0 0O 12.0 23,0 O 240.0 5 0 2.4 75 O 184,0 
nde 2. » 69,0 O 4,0 31,0 0 140,0 3 0 80 105 O 680, 
Bett 3.» >20 0 2,0 45 0 258.0 19 0 16 195 O 740.0 
4. » 85 0 8,0 45 0O 424. 10 0 3,0 30 O 37,6 
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Fall I. Maj-Britt S., N. S. 430/37. Diagn. Spina bifida (Myelomeningocele) 


+ Meningitis sanata. 
Geboren am 17. 5. 37. Geburtsgewicht 3090 


g. Wurde im Alter von 8 Tagen 


in das »Norrtulls sjukhus» aufgenommen und lag dort wahrend der ganzen 


Beobachtungszeit. 


Flaschenernihrung mit Muszulage im Alter von 6 Mon., 


Brei mit 7'/: Mon., Zwieback mit 8'/2 Mon. Rachitisprophylaxe durch perioden 


weise Zufuhr von Jecototal. 
Wahrend der Zeit 9. 2. 


38—21. 2. 38 Zulage von 50 mg Ascorbinsaure pro 


lich. Vom 1. 5. 38—29. 3. 39 C-Vitamin-arme Diat nach speziellen Vorschriften, 


mit Zulage von 150 mg Ascorbinsiure tgl. 


wahrend der Zeit 26. 10. 38 


29. 3. 39. Am 1. 4. 39 wird mit gew6hnlicher gemischter Kleinkinderkost be 


gonnen. 


Schidelumfang mit 8 Tg. (Aufnahmetag) 32,5 cm, mit 2 Mon. 39 cm, mit 
3'/2 Mon. 40,5 cm, mit 6 Mon. 41,5 cm, mit 9 Mon. 44 cm, mit 11 mon. 8 Tg. 
44,5 cm, mit 14'/2 Mon. 46 cm, mit 17 Mon. 47,2 cm. 

Intelligenzpriifung nach Biihler-Hetzer, aber mit Abzug der auf Grund der 
Spina mangelhaften Funktionen der unteren Extremitiaten, ergibt in einem 
Alter von 1 Jahr, 7 Mon. 13 Tg. eine Entwicklungsquote (E. Q.) von 60, bei 


Kontrolle einen Monat spiater ist sie 61. 


Beziiglich der iibrigen Einzelheiten, die von Interesse sind, siehe im Text 


Zuckerbelastung bei wechselndem C-Standard (Fig. 7). 


a) Bei Flaschenkost. Schlechter C-Standard. 


Kapillarres. (15.1.38) 60mmHg/15Min.: 3 Pet. an 
dem einen Arm. 

Serumasc. S. (15.1.38) Niichtern = 0,015 (=0) mg%, 
2 Std. nach Bel. = 0,09 Serumasce. 8. (8.2.38) 
0,10 baw. 0,15 mg ve. 


30.1.38 (Alter 8 Mon. 13 Tg.) 


Dat. 
Korpergew. (kg) 5,640 
Glykose (per os) (g) 5,64 (8h27'—8h30’) 


Niichternblutz. (mg%) (8h20') 88, 88 


b) Nach 2'/2 Mon. Flaschenko 
Zusatz von Asc. S., und 


50 mg, danach tiigl. 100 mg. 
C-Standard. 
(31.4.38): Keine Pet. 


war 
wihrend der ersten 13 Tage tig. 


(30.4.38) Niichternwert = 0,92 img 


2 Std. nach Bel. = 1,29 mg% 


24.4.38 (Alter 11 Mon. 7 Tg. 
7,080 

7,08 (8h20'— 8h23') 

(8h15') 104, 107 


|_| 
60 
67 
75 
4 
82 
Tag zur Krankenhauskost, wihrende der Zeit 22. 2. 38—29. 4. 38 100 mg tig- 84 
105 
120 
135 
165 
180 
195 
210 
295 
240) 
eine 
Sol. 
1d 
20 
35 
{() 
’ 2 3 15 
5 Min. 79 107 5H 
10 » 129 116 60 
15 » 143 114 62 
20 » 121 67 
25 » 145 125 
30 » 156 123 sc 
35 125 82 
40 » 157 114 84 
45 » 154 122 90) 
50 » 91 
53 > 147 10%) 
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2 3 
55 Min. 88 
60 118 
67 91 
71 88 
75 65 97 
80 54 
82 » 104 
84 54 
9) » 72 93 
97 » 97 
105 72 107 
120 79 93 
135 81 
150 79 82 
165 » 91 
180» 86 102 
195 90 
10 » 90, 85 99 
295 105 
240) 86, 85 100, 97 


Adrenalinbelastung (Sol. Adr. Parke-Davis 0,30 ccm/kg Kérpergew.) bei 
einem C-Standard, der mit dem oben in den Rubriken a) und b) angege- 
benen Ubereinstimmt (Fig. 8). 


a) b) Niichternblutzucker bei gutem 
C-Standard. 
Dat. 5.2.38 22.4.38 28.4.38 
Korpergew. (kg) 5,600 7,070 7,150 
Sol. Adr. (subec.) (cem) 0,17 (7h57' 0,21 (8h25') 
Niichternblutz. (mg%) 89, 85 92 mg% 
1 2 3 4 5 
» Min 100 94 8h 5 105 
10 » 110 105 12 98 
15 >» 114 131 20 98 
20 122 127 27 94 
0 108 133 35 89 
i) 114 127 42 92 
4) 119 129 50 91 
1, » 117 129 57 92 
0) 124 119 9h 5 92 
55 119 120 12 91 
60 119 106 20 91 
2 107 — 27' 87 
67 — 98 35" 92 
107 42' 101 
98 89 50’ 85 
82 103 57’ 85 
84 98 — 10h 5’ 83 
0) 85 87 9’ 91 
9 87 94 20’ 85 
7105 82 94 35’ 85 


war 
tig! 
iter 


zuckerkurve nach Glykose- 


(97,3 mg) 0,09 mg °/o. 


Um auch bei diesem Falle zu ermitteln, ob im Verlaufe einer C-Hypovita 
minose eine einmalige grosse C-Verabreichung einen Einfluss auf die Blut- 


bzw. Adr.-Belastung ausiibt, wurde Pat. vom 


1. 5. 38 ab auf C-arme Diat gesetzt. 


Nach einer 5 Mon. 14 Tage dauernden C-armen Diit, schlechter C-Stan 
dard. Serumasc. S. am 15. 10. 38: Niichternwert 0,02 mg %, 2 Std. nach Bel 


Glykosebelastung (Fig. 9). 


Adrenalinbelastung (Fig. 


Dat. 13.10.38 (Alter 
1 J. 4 Mon. 
27 Tg.) 

Korpergew. (kg) 9,720 

Asc. (intramusk.) 

Glykose (per os) (g) 9,72 (8h35' 
8h37'25") 

Sol. Adr. (subc.) (cem) 

Niichternblutz. (mg%) (8h30') 85, 85 


17.10.38 


9,800 

350 mg (8h28’) 
9,80 (8h55' — 
8h57'45") 


(8h35') 89, 89 


14.10.38 


9,730 


0,29 (7h45') 
(7h40') 85, 


88 


18.10.38 


9,730 
350 mg (7 


0,29 (7Th45 
(7Th40') 96 


1 2 
5 Min. 88 
10 » 99 
15 » 117 
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Glykose- bzw. Adrenalinbelastung bei C-Hypovitaminose ohne und it 
Verabreichung von Ascorbinsdure. 


190 
1 2 3 - 5 
112 Min. - 106 10h50' 83 112, 
120 » 75 87 1h 5' 82 120 
135 » 71 92 20' 82 
150 » 76 82 35’ 78 150 
165 » 64 82 | 50' 82 165 
180 » 69 92 12h 5’ 82 
195 » 64 92 6' 78 195 
210 » 62 74 210 
225 » 67 76 225 
240 » 57, 55 82, 83 240 
| 
Gly! 
Sol. 
| 
3 4 5 : 
92 105 1038 ‘ 
98 118 124 0 
103 127 131 . 
>» 127 103 141 149 
25 » 131 105 149 171 9% 
30» 129 92 161 171 . 
35» 127 96 168 158 - 
40 » 124 100 170 158 0 
45» 127 96 174 160 45 
50 125 100 170 149 
55» 110 103 156 142 =p 
60 » 96 109 156 135 60 
67,5 » 110 114 145 128 7 
75» 110 110 138 121 5 
82 » 149 117 99 
82,5 » 90 109 9) 
90 » 78 96 113 101 97 
97,5 » 67 89 92 96 105 
105 » 67 92 78 89 119 
120 
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2 
112,5 Min. 78 
120 78 
135 78 
10 78 
165 » 70 
180 74 
195 67 
10 74 
995 69 
940 78, 78 


56, 56 


Um zu ermitteln ob auch bei einem guten C-Standard eine einmalige grosse 
C-Verabreichung einen Einfluss auf die Blutzuckerkurve nach Glykose- bzw. 
Adr.-Belastung austibt, wurde vom 26. 10. 38 an pro Tag 150 mg Asc. S. der 


C-armen Diat zugesetzt. 


15. 12. 38 Serumasce. S.: Niichternwert 2,35 mg °/o, 2 Std. nach Bel. (107 mg) 


3,36 mg %. 


Glykose- bzw. Adrenalinbelastung bei gutem C-Standard ohne und mit 
Verabreichung von Ascorbinsdure. 


Glykosebelastung (Fig. 11). 


Dat. 13.12.38 (Alter 16.12.38 


1 J. 6 Mon. 
26 Tg.) 


Adrenalinbelastung (Fig. 12). 


14.12.38 


10,690 


0,32 (7h45’) 


(7h35') 71, 67 


17.12.38 
10,640 


0,32 (7h27' 
300 mg (7h24’ 
(7h20’) 89, 89 


Korpergew. (kg) 10,660 10,670 
Glykose (per os) (g) 10,66 (7h45' 10,67 
7h49') 

Sol. Adr. (subc.) (ccm) 
Ase. S. (intramusk.) - 350 mg (7h37') 
Niichternblutz. (mg%) (7h40') 83, 83 (7h35') 94, 94 

1 2 3 

» Min 100 89 

0 122 107 

15 128 121 

2% 149 138 

0 145 138 

3) 135 126 

10 y 131 126 

45 124 119 

119 114 

0 110 107 

b0) 109 103 

67 110 94 

(9 110 96 

82 100 100 

90 89 85 

97 85 82 
105 82 82 
112 85 85 
120 82, 82 87, 87 


5 


109 
121 
107 
144 
167 
172 
156 
174 
171 
171 
180 
178 
160 
145 
138 
124 
115 
100 
89 
80, 80 


3 4 5 
92 74 89 
87, 87 70 89 
| 82 67 89 
8 | 60 87 
87 56 82 
| 85, 82 67 85 
74 63 76, 78 
76 63 74 
76 65 73 
78, 78 7 74, 80 
4 
89 
114 
124 
133 
158 
158 
172 
171 
167 
156 
149 
147 
145 
135 
117 
114 
107 
103 
83 
87, 87 


150 
165 
180 
195 
210 
225 
240 


135 Min. 


» 


96 89 78 64 
92 91 78 69 
87 92 85 71 
91 85 82 64 
85 87 82 Dt 
94, 92 82, 82 82, 78 6! 


Fall TIE. Klas S., N. S. 512/39. Diagn.: Mongol. Idiotie. 

Normale Entbindung. Geboren am 4. 2. 39. Geburtsgewicht 4060 g. 

Im Alter von 30 Tagen von der Entbindungsanstalt in ein Kinderheim iiber 
fiihrt, dort Flaschennahrung. Im Alter von 4 Mon. (6. 6. 39) Aufnahme in das 

Norrtulls sjukhus». Hatte da Pharyngitis und Dyspepsie. Das Hinterhaupt 
war abgeplattet, sonst aber keine rachitischen Zeichen. Erhielt vom 1. Tage 
an Decamin und auf Grund der Dyspepsie wurde im ersten Krankenhaus 
monat Proton + '/2 Milch-Mehlsuppe + Zwieback verabreicht. Hagebuttentec 
als Zulage. Im weiteren Verlauf Mehlsuppe, Zwieback, Hagebultentee, Deca 
min und von dem Alter 5'/2 Monate an Mus. Mit 6 Mon. 3 Wo. wird Brei mit 
100 g Milch sowie Saftsuppen eingesetzt. 

Wiahrend der Zeit 21. 9. 39—8. 1. 40 wird die friiher erwihnte C-arme Diat 
verabreicht, in der Zeit 28. 11. 39--8. 1. 40 werden tiglich 100 mg Ascorbin 
siure zugelegt. 

19. 9. 39 (guter C-Standard). Blut: Hb. (Autenrieth) 92 °/o, Eryth. 3,86 Mill.. 
weisse Bk. 5400, Stabk. 5 %, Segm. 41 %, Eosinoph. 2 %, Lymphoc. 48 %, 
Monoc. 4 %. 

21. 11. 39 (C-arme Diit seit dem 21. 9. 39). Blut: Hb 95 °/o, Erythroc. 4,60 
Mill., weisse Bk. 8800, Stabk. 6 %, Segm. 67 %, Eosinoph. 4 %, Lymphoc 
21 %, Monoc. 2 %. 

4. 1. 40 (vom 28. 11. 39 an 100 mg Ascorbinsaure tiglich). Blut: Hb. 90 % 
Erythroc. 4,80 Mill., weisse Bk. 9.800, Stabk. 7 °/o, Segm. 63 °/o, Eosinoph 
fehlen, Lymphoc. 24 %, Monoc. 6 %. 

Hb. wurde ausserdem mehrmals pro Monat untersucht, die Werte waren 
die ganze Zeit iiber 80—90 °/o, vereinzelte Male 100 °/o (gleiche Werte waihrend 
der C-reichen und C-armen Periode). 


192 
1 2 3 + 5 
| 92 85 85 74 
= 92 85 85 73 gtee. 
» 
» | 
» 
» 
» 
» 64 
Dat 
Kol 
Gly 
Nii 
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18d 
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Zuckerbelastung bei wechselndem C-Standard (Fig. 13). 


4) Bei Krankenhauskost + Hagebutten- 
tee, (:uter C-Standard. 


Dat. 


Korpergew. (kg) 


14.9.39 (Alter 
7 Mon. 10 Tg.) 
6,870 


b) Nach 63 Tagen C- 
armer Schlechter 
C-Standard. 


Serumase. S. (27.11.39) 
Niichtern = 0,12 mg%, 
2 Std. nach Bel. (86,2 mg) 
=0,54 mg%. 


21.11.39 (Alter 9 Mon. 


17 Tg.) 
8,520 


c) Nach 35 Tagen bei 
gleicher C-armer Diit mit 
Zusatz von 100 mg Asc. 


S. taigl. Wieder guter 
C-Standard. 
(5.1.40) Niichtern = 1,22 


mg%, 2 Std. nach Bel. 
(89,4 mg) = 1,92 mg%. 


2.1.40 (Alter 10 Mon. 


Glykose (per os) (g) 13,74 (7h40' 16,04 (7h40' — 7h49’ 17.70 (7h40' — 7h49’ 
7h47') 
Nichternblutz. (mg%) (7h35') 96 (7h35') 100 (7h35') 90 
98 101 90 
10 Min. 115 109 133 
15 » 183 167 192 
| 20 142 214 172 
1% 149 226 160 
30 137 228 138 
35 142 205 129 
40 135 180 113 
45 128 156 110 
50 115 131 96 
55 105 112 101 
60 >» 96 105 110 
67,5 93 91 99 
75» 100 85 99 
82,5 96 91 103 
90 100 98 98 
97.5 93 101 90 
105 105 114 98 
112.5 108 115 103 
120 107, 121, 115 113, 110 
135» 98 101 94 
150 96 82 85 
us) 85 80 85 
180 94 82 87 
195 98 83 76 
210 93 85 80 
25 94 85 83 
oO 93, 94 96, 92 89, 90 
"rin cem Zucker Asc. 8. ecm Zucker Asc. 8. ecm Zucker Ase. 5 
mg °% mg% 
1. Std. = 0 0 0 
2 = 0 0 0 
3 50 0 14 47 0 0,6 \. 
35 0 Ls 0 


|| 
29 Tg. 
8,850 
{ 
) 
1 
13 
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Adrenalinbelastung (Sol. Adr. Parke-Davis 0,30 ccm/kg Kérpergew.) be—N 
einem C-Standard, der mit dem oben in den Rubriken a), b) und c) angege§m 
benen ubereinstimmt (Fig. 14). 


Dat. 


Korpergew. (kg) 


a) 
16.9.39 
6,940 


Sol. Adr. (sube.) (com) 0,21 (7h35’) 
Niichternblutz. (mgs) (7h30') 107 


0,26 (7h45’) 
(7h35') 91 
89 


Cc) 

4.1.39 

8.940 

0,27 (7h35') 

(7h30') 91 
) 


105 93 
5 Min. 119 115 106 
10 » 133 131 123 
15 » 135 153 146 
20 » 140 153 
25 » 166 176 166 
30 » 178 181 173 
35 >» 196 198 184 
40 » 209 203 184 
45 » 213 218 182 
5O >» 211 220 195 
55 » 200 216 196 
60 » 198 209 196 
67,5 » 193 203 196 
75» 178 205 189 
82.5 » 137 185 182 
90 » 133 154 180 
97,5 » 123 133 151 
105 » 100 119 150 
112.5 » 91 100 132 
120 » 77, 78 91, 89 118, 114 
135» 80 73 100 
150 » 68 117 86 
165 » 2 80 88 
180 » _ 85 86 
195 » 98 80 
210 » 84 80 107 
225 » 87 82 89 
240 » 89, 91 80. 80 88, 86 
Urin cem Zucker pin ecm Zucker ecem Zucker 
1. Std = 0 _ 0 0 
2. » = 0 _ 20 0 0.6 0 
3. > = 7,5 0 1,2 0 \. 
4. » 11s 16 0 j 20 ° 


| 
b) 
23.11.39 
| 
1 
2 
i( 
4( 
HI 
104 
13 
14 
15 
165 
lit 
18 
1M 
1K 
22 
23( 
240) 
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N.) be—iNichternblutzucker, registriert 4 Stunden lang bei einem C-Standard, der 
ngegesmit dem oben in den Rubriken a), b) und c) angegebenen ibereinstimmt 


(Fig. 15). 


a) b) c) 

Dat. 11.9.39 25.11.39 9.1.40 

Korpergew. (kg) 6,770 8,630 8,950 

1, Blutz. Entnahme (7h45') 91 (7h45') 84 mg% (7h45') 108 mg% 

91 84 106 

10 Min. 103 89 113 

20 » 106 94 101 

30 100 82 103 

40 71 93 113 

DU 91 93 103 

60 91 87 101 

70 94 89 97 

80) 98 94 99 

4) 87 89 99 

100 103 87 101 

110 98 87 101 

120 94 87 94 

130 92 93 97 

140 92 91 103 

150 92 91 96 

160 94 93 96 

165 91 

10» 98 87 85 

180 » 91 87 94 

1%)» 83 85 92 
4 20)» 94 85 97 

210 92 80 111 | 

290 82 120 

230 98 84 108 

94() 87, 89 80, 82 106, 113 
' Diese Blutproben wurden nicht vom Verf. selbst entnommen, sondern von einem nicht 
) 


besonders getibten Kollegen. 


Fall IV. Aina N., N. S. 569/39. Geb. 21. 6. 38. Diagn. Avitaminose (Skorbut 
+ Rachitis) + Bronchitis purulenta. Da die von mir selbst geschriebene 
Krankengeschichte im Krankenhausarchiv nicht gefunden werden kann, kann 
ich hier nur die spirlichen Anzeichnungen mitteilen, die sich in meinem 
Protokollheft finden. Pat. (Madchen) wurde mit der Flasche ernahrt. Die 
hygienischen Verhaltnisse zu Hause waren schlecht. Keine Rachitisprophy- 
iaxe. Bei der Aufnahme am 19. 6. 39 war Pat. stark unter dem Normalge- 
wicht. Gew. 6940 g (im Alter von 1 Jahr). Temp. 38°—39°. Allgemeinzustand 
beeinflusst. Das Thoraxskelett zeigte starke Auftreibungen an der Knochen- 
Knorpelgrenze der Rippen, ebenso waren die Kniegelenks-, Handgelenks- und 
Fussgelenksepiphysen stark hervortretend. Die Vorderzihne waren durchge- 


§ 
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brochen, um sie herum war das Zahnfleisch bedeutend geschwollen und von 
Blutungen durchsetzt. An der Haut fanden sich Petechien und kleinere Blu- 


tungen. Im Blutserum konnte keine Ascorbinsiiure nachgewiesen werden. 


Géthlinprobe an einem Arm 50 mm Hg/15 Min.: 6 Petechien. Réntgenauf- 
nahme des Skelettes (Dr. Jénsson) ergab nicht nur fiir Rachitis sondern auch 
fiir Skorbut pathognomonische Veranderungen. 

Eine nach Vornahme der untenstehenden Glykosbelastung eingesetzte C- 
reiche Diat (mit Muttermilch) sowie eine gegen die Rachitis und die Bron- 
chitis gerichtete Therapie (da auch eine beginnende Pneumonie vermutet 
wurde, wurde auch MB 693 versucht) konnte nicht den Exitus letalis verhin- 
dern, der am 21. 6. 39 eintrat. Bei der Sektion wurde die obenstehende Diagno- 
se bestatigt. Die mikroskopische Untersuchung eines Zahnes und der Ver 
knécherungszone einer Rippe ergab nicht nur rachitische sondern auch fiir 
Skorbut charakteristische Verainderungen (Dr. Wilton). 


Glykosebelastung (Fig. 16). 


Dat. 20.6.39 
Korpergew. (kg) 6,94 
Glykose (per os) 13,88 g/139 g¢ Aqu. (7h50'—7h56'30") 
Niichternblutz. (mg% ) 180 

176 
10 Min. 182 120 Min. 190 
20 » 180 130 » 190 
30» 186 140 » 186 
40 » 222 150 » 194 
50 » 222 160 » 200 
60 >» 242 170 » 210 
70 » 242 180 » 208 
80 » 238 195 » 214 
90 » 224 210 » 198 
100 » 200 225 » 172 
110 » 200 240 » 154 


Fall V. Glykose- und Adrenalinbelastung bei einem 12-jaihrigen Knaben mit 
normalem C-Standard zum Vergleich mit dem in Vorhergehenden erhaltenen 
Ergebnis. 

P. P., Knabe, geboren am 14. 5. 26. N. S. 490/38. Diagn.: Schulbeschwerden 
Tic. 

Guter Allgemeinzustand. Innere Organe o. B. Intelligenzquote nach Terman 
= 84. 

Serumascorbinsiure (24. 7. 38): Niichternwert 0,62 mg °/o, 2 Std. nach Be 
lastung mit 10 mg Ascorbinsaure pro kg Kérpergew. 2,29 mg °/o. 


Glykosebelastung. 


Versuche a) und b) um die spontanen Variationen zwischen zwei gleich 
artigen Versuchen zu studieren, c) der gleiche Versuch bei C-Zufuhr. 


GI 
Da 
l 
As 
Ni 
li 
3 
4 
i 
67 
fe 
103 
12( 
135 
165 
18( 
195 
210 
295 
240 
frei 
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Glykosebelastung (Fig. 17). 


Dat. a) 15.7.38 b) 22.7.38 c) 26.7.38 
Korpergew. (kg) 43,5 43,7 43,7 

lykose (per os) (g) 43,5 (8h 43,7 (8h10'— 8h11’ 43,7 (8h15' -- 8h16' 

8h1'30") 
Ase. S. (i. v.) - - 300 mg (8h12’ 
Nichternblutz. (7h55’) 112 (8h05') 102 (8h10') 112 
112 101 110 

5 Min. 126 102 8 Min. 121 
110 » 150 114 143 

4 146 128 157 

20 139 141 162 

% 157 155 168 

30 144 150 166 
137 141 157 

40 134 134 150 

45 128 139 144 

50 123 128 128 

5D > 116 123 110 
60» 114 120 100 
> 106 95 

7 >» 100 95 88 
825 » 97 86 84 

0) » 95 86 88 

97 90 81 86 
105» 91 83 84 
112,5 84 84 90 
10 » 90 84 91 
135 90 88 90 
10 =» 88 86 93 
165 91 95 91 
180 » 88 97 93 
19 » 90 97 93 
210 > 99 95 
5 > 112 104 96 
40 0 > 104, 105 104, 102 95, 98 
\rinausscheidung: 509 ccm 423 ccm 410 com 


Wihrend des Versuches wurde der Urin gesammelt. Simtliche Proben waren zucker- 


irei (=Alménprobe neg.). 


Adrenalinbelastung. 


Da in Versuch a) der Effekt von 0,80 ccm Sol. Adren. sehr gering war. 
wurde in den Versuchen b) und c) 1 cem Sol. Adren. gespritzt. Es muss aber 
bemerkt werden, dass gleichzeitig eine neue Adrenalinverpackung angewandt 
wurde (das Adrenalin in den Versuchen b und c stammt somit aus der 
gleichen Flasche). Bei Versuch c) reagierte Pat. im Gegensatz zum vorher- 
gehenden Versuch mit allgemeinter Vasokonstriktion und Ubelkeit nach der 
Adrenalininjektion. Die Vasokonstriktion war in den ersten Minuten so stark, 
dass 5 Min. nach der Injektion keine Blutprobe zu erhalten war, die erste 
Blutprobe konnte erst 8 Min. nach der Injektion entnommen werden. Wahr- 
scheinlich variieren die Resorptionsverhaltnisse fiir Adrenalin von Versuch 
zu Versuch. 


n 
n. 
f- 
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l- 
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Adrenalinbelastung. 
Dat. a) 16.7.38 b) 23.7.38 c) 27.7.38 
Korpergew. (kg) 43,25 43,85 43,65 
. S. (i. v.) _ 300 mg (8h! 
Sol. Adr. (subc.) (ccm) 0,80 (8h) 1 (8h15') 1 (8h20') 
Niichternblutz. (mg%) (7h55') 110 111 111 
105 - 109 
5 Min. 121 8 Min. 129 
10 » 137 141 
15 > 135 150 
20 » 148 148 
25» 143 152 
30 > 132 154 
35 > 134 165 
40 » 137 157 
45 » 130 156 
50» 130 159 
55 o> 135 154 
60» 134 156 
67,5 » 128 152 
75 » 126 154 
82.5 » 126 152 
90 » 130 154 
97,5 » 130 145 
105 > 125 139 
1125 » 118 136 
120 » 109 132 
135» 104 121 
150 » 100 114 
165» 99 106 
180 » 100 104 
195 » 97 106 
210 » 97 102 
225 =» 91 99 
» 


100, 102 


KASUISTIK ZU KAPITEL VI. 


Glykose- und Adrenalinbelastungsversuche 
ohne und mit Zufuhr von Asc. S. bei 


normalen Versuchspersonen. 


200 
Glykosebelastung. 


Versuchsperson Nr 1, 9, 27 J. Nr 2, Q, 24 J. 


Kapillarres. (4.9.38) 60mmHg/15Min.: (8.9.38) 50mmH¢g/15Min. : 
Re. Arm 21 Pet. Re. Arm 1 Pet. 


Serumasc. S. (5.9.38) Niichternwert 1,58 mg%, 2 Std.}(10.9.38) Niichternwert 1,0s 
nach Bel. (10mg/kg) 3,12 mg%. 2 Std. nach Bel. (10mg/kg) 2,75 1g 


Dat. 3.9.38 6.9.38 8.9.38 11.9.38 
Korperl. (cm) 160 161 

Korpergew. (kg) 53 53 53,7 53,7 
Asc. S. (i. v.) 300 mg (7h44’) - 300 mg (7 


Glykose (per os) 53/530 53/530 53,7/530 53,7/530 
(g/eem Aq.) (7h35'— 7h37') (7h40'’—7h42’) (7h20’—7h21'5") (7h50'—7 


Niichternblutz. (mg’s) 121 110 105 114 
129 107 107 lil 


123 117 110 
166 _— 133 
167 162 
182 


93 
87 
89 
89 
87 
84 
84 
85 
91 
89 
94 
94 
93 
93 91, 91 


Urinaussch. ecm Zucker cem Zucker eem Zucker cem Zu 


1. Std. 40 150 0 310 Os4g 285 
2. » 360 380 0 440 0 240 
3. >» : 90 170 0 40 0 40 
4. » 40 50 0 30 0 30 


530 750 820 595 


18 
Li. 
18 
),90 
6. 
5s 
52 

is 
7h 
132 
127 
5 Min. 125 
10» 131 137 
15 » 147 152 
20 » 164 148 
25 » 184 169 194 174 148 
30» 176 169 198 176 145 
35 > 158 158 193 173 34 
40 » 139 151 185 169 36 
45 » 128 146 193 164 25 
50» 121 133 185 164 27 
55 » 109 123 176 153 Py 
60 » 96 114 175 133 120 
67,5 » 82 98 142 115 102 
75 = > 91 95 137 103 104 
| 82,5 » 103 91 137 109 
90 » 89 91 130 107 
97,5 » 91 95 104 
105» 96 93 110 101 
112.5 » 100 102 102 97 
120 » 97 96 95 88 
135 » 91 89 80 $4 
150 » 93 89 69 83 
165» 93 95 75 86 
180 » 96 110 86 90 
195 » 93 95 86 4) 
210 » 89 91 82 92 
2295 > 91 86 86 99 
240 » 95, 93 91, 93 91, 1, 
m 
20) 
( 60 
5 


Glykosebelastung. 
Nr 3, 9, 25 J. Nr 4, Q, 23 J. (Fig. 21). Nr 5, 67, 20 
18.9.8): (11.10.38): (24.10.38): 


ji. Arm O Pet. 


18.9.38) Niichtern 0,54 
WP Std. nach Bel. (10mg/kg) 


Re. Arm 6 Pet., Li. Arm 9 Pet. 


(13.10.38) Niichtern 0,29 mg%, 
2 Std. nach Bel. (10mg/kg) 


Re. Arm 1 Pet., Li. Arm 2 Pet. 


(26.10.38) Niichtern 1,08 mg”. 
2 Std. nach Bel. (10mg/kg) 


mg %. 1,06 mg 2%. 2,25 mg%. 
6.9.38 19.9.38 11.10.38 14.10.38 24.10.38 27.10.38 
58 166 -- 173 
524 51,6 54,8 55,1 62,8 63,05 
300 mg (7h33’) 375 mg (8h3’) - 300 mg (7h48’) 
52,4/520 54,8/540 55,1/540 62,8/620 63,05/620 
7h30'—7h31') (7h40'—7h41') | (7h35'— (8h7'—8h7'25") (7h52’— (7h50’— 
7h36 25") 7h53'30") 7h51'30") 
132 112 82 107 112 85 
127 96 89 100 112 89 
125 93 101 110 117 117 
137 107 109 110 128 124 
152 119 129 121 147 138 
148 128 151 142 162 131 
148 129 160 145 172 153 
145 133 167 145 171 163 
34 128 163 131 171 163 
36 117 156 131 160 156 
5 119 153 124 147 142 
27 119 149 117 149 124 
Py | 121 142 110 131 124 
120 117 131 107 125 121 
02 105 117 100 96 101 
104 107 107 94 82 103 
09 108 110 94 82 89 
07 105 114 94 78 82 
104 94 119 94 82 80 
01 91 110 87 82 (ft: 
97 78 110 91 85 73 
88 75 110, 107 92 92 78 
s4 71 96 92 85 78 
83 71 92 87 85 82 
86 75 85 92 85 85 
40) 78 89 85 85, 85 82, 85 
40) 80 96 82 83 82 
92 80 85 85 82 85 
99 78 91 80 85 85 
1, 102 80, 80 96, 92 82, 89 78, 78 78, 82 
im Zucker cem Zucker eem Zucker cem Zucker ecm Zucker cem Zucker 
0 230 0 36 0 74 0 157 0 100 0 
0 340 0 305 0 207 0 28 0 238 0 
0 85 0 70 0 80 0 125 0 25 0 
0 30 0 38 0 5D 0 10 0 92 0 
685 449 416 320 455 
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Glykosebelastung. 


Versuchsperson Nr 6, 9, 3 J. 8 Mo. 


Aufgenommen am 26.10.38 wegen Enuresis noct. Bei 
der Aufnahme Pharyngitis. Subfebril. Am 3.11. vorm. 
Scharlachexanthem. 


Serumasc. S. (2.11.38) Niichternwert 0,53 mg%, 2 Std. 


nach Bel. (10mg/kg) 1,73 mg’. 


Nr 7, o7, 10 J. (Fig. 2: 


(3.11.38) 


2 Std. nach Bel. (10mg/kg) 1,49 mg 


Niichternwert 


U,46 mg? 


140 


Dat. 1.11.38 3.11.38 2.11.38 4.11.38 
Korperl. (cm) 104 - 133 - 
Korpergew. (kg) 20,8 20,0 28,2 29,0 
Ase. S. i. v. -- 400 mg (7h45’) 300 mg (737 
intragluteal 
Glykose per os 20,3/200 (7h30' 20,3/200 28,2/280 (7h40' 29/280 
(g/eem Aq.) — 7h31'30'') (7h49' — — 7h40'50'') 7h40'50 
7h50'45'') 
Niichternblutz. (ing7) 106 87 114 114 
106 87 109 114 
5 Min, 116 88, 92 103 110 
10 » 119 96 100 105 
15 » 121 103 110 101 
20 » 128 109 114 109 
25 » 140 110 128 115 
30 >» 140 117 131 121 
35} 142 117 131 126 
40 » 145 117 133 126 
45 » 138 121 136 131 
50 > 142 128 136 124 
55 o> 138 133 129 124 
60 » 135 136 128 117 
67,5 » 133 135 128 110 
75 > 117 131 126 117 
82,5 » 114 124 128 114 
90» 101 124 131 107 
97,5 » 100 114 131 105 
105» 101 110 126 100 
112.5 » 101 107 126 98 
120 » 103 103 115, 121 96 
135 » 82 85 105 78 
150» 82 74 87 82 
165 » 85 65 87 82 
180 » 89 65 85, 89 83 
195 » 96 78 82 82 
210 » 96 74 85 89 
225 =» 96 76 92 89 
240 » 89, 89 71, 71 96, 100 82, 82 
Urinaussch. ecm Zucker ccm Zucker ecm Zucker cem Z:cker 
1. Std. = 112 0 20 0,18g 81 0 131 ) 
2. » = 41 0 28 0,09 g 152 0 160 ) 
3. » = 41 0 50 0 59 0 95 ) 
4. » = 12 0 10 0 25 0 38 ) 
206 108 317 424 


| 
| 
S 
11. 
ho 
11:37 
128 
24 
38 
49 
62 
69 
69 
53 
65 
63 
49 
49 
31 
29 
24 
17, 
00 
44 
94 
98, 
m 
21 
165 
16( 


Glykosebelastung. 
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bo 


Nr 8 9, 21 J. 


38) Niichtern 1,32 mg%, 


Nr 9, 6’, 10 J. (Fig. 23 und 26). 


(11.11.38) Niichtern 0,37 mg’, 


Seit dem vorhergehenden Ver- 
such am 12.11.38 pro Woche 
dreimal Hagebuttensuppe ge- 
gessen. 


(14.1.39) Niichtern 1.03 mg ”% 


[.49mego™ Std. nach Bel. (10mg/kg)}2 Std. nach Bel. (10mg/kg)|2 Std. nach Bel. (100mg/kg) 
ME 1,34 (Fig. 23). 2,09 (Fig. 26). 
11.38 11.11.38 10.11 38 12.11.38 13.1.39 15.1.39 
63 148.5 148.5 
69.9 69.9 40,7 40,4 40,0 40,3 

g (7h37 500 mg (7h47') 500 mg (7h27') 450 mg 

(7h57') 
140'989,9/690 69,9/690 40,7/400 40,7/400 40/400 40,3/400 (8h 

0 (7h50' (7h40' - (7h30' (7h45’ — 8h2'18'’) 
37'45'") 7h52'15'') 7h41'30'') 7h31'30"') 7h48’) 

28 99 96 107 96 95 
26 99 96 103 94 99 
— 
88 109 128 105 95 
97 114 136 102 99 
97 126 145 108 
101 144 153 126 116 
124 151 153 129 128 
140 151 147 131 128 
132 160 145 137 134 
134 160 142 135 132 
134 163 136 129 134 
132 156 129 119 127 
134 142 128 124 123 
127 144 129 114 111 
117 151 128 104 107 
110 117 138 106 99 
124 126 135 93 106 
127 133 115 103 102 
122 126 110 107 101 
117 126 112 107 101 
D 113 131 114 114 88 
7,117 110, 111 126, 128 107 112, 115 86, 84 
106 114 94 103 4 
101 124 82 100 77 
97 129 89 93 84 
96 105 96 84 81 
96 91 96 98 88 
94 82 103 87 86 
96 85 103 89 84 
100 94, 90 83, 83 100, 100 85, 85 77, 77 
Zucker cem Zucker ecm Zucker cem Zucker ecm Zucker ccm Zucker 
0 300 0 130 120 35 28 «(0,21 g 
0 650 0 170 230 10 65 
0 120 0 150 30) 20 O 77 
0 65 0 35 (OO _20 0 20 O _25 0 
1135 485 400 85 195 


| 
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Glykosebelastung. 
= 
Versuchsperson Nr 10, ,7, 22 J. Nr 11, 67, 18 J. 
Kapillarres. (14.11.38) 50mmHg/15Min.: (15.11.38): 1.11 
Re. Arm 1 Pet., Li. Arm 0 Pet. Re. Arm 0 Pet., Li. Arm 1 Pet, fRe.A 
(17.11.38) Niichternwert 0,97 ; 93.11 


Serumasc. S. (16.11.38) Niichternwert 0,22 mg, 2 Std. 
nach Bel. (10mg/kg) 0,88 mg’. (17.11.38) Niichternwert 


0.62 mg%. 


17.11.38 


nee 
ng’. 


2 Std. nach Bel. (10mg/kg) 2.20 mg Sti 


15.11.38 


18.11.38 


Dat. 14.11.38 AL. 
Korperl. (cm) 175 - 176.5 - 79 
Korpergew. (kg) 63 63,85 68,4 68,55 68,5 
Asc. S. (i. v.) 500 mg (7h42’) - 500 mg (Sh5' 
Glykose (per os) 63/630 63,85/630 68,4/680 68,55/680 68,5/6 
(g/eem Aq.) (7h40'—7h41') (7h45’— (7h43'— (8h8’—8h9 7h40 
7h45'30") 7h44'30") 
Niichternblutz. (mg) 114, 114 124, 127 107, 107 96, 100 87, | 
5 Min 112 128 105 100 
10,» 121 133 108 119 
15 » 151 162 110 138 
20 » 155 176 138 138 
25 » 164 187 151 154 
30» 174 173 157 154 
35> 174 171 158 151 
40 » 174 171 160 158 
45 » 173 171 165 140 
50» 164 171 176 136 
55 > 155 156 153 133 
60 » 149 153 146 124 
65 - 117 
67,5 » 129 140 131 . 
72,5 » 114 
75 > 117 121 131 - 
80 » -- 110 
82,5 » 117 114 131 - 
90 » 98 100 124 107 
97,5 » 96 100 115 107 
105» 93 91 112 103 
112,5 » 96 89 110 101 
120» 94, 96 82, 84 103, 105 92, 96 
135» 100 91 102 89 
150 >» 102 96 85 89 
165 » 107 103 82 92 
180 » 108 103 89 96, 100 
195 » 119 102 93 100 
210 » 119 102 93 92 
225 > 114 103 93 92 
240 » 110, 110 110, 110 93, 96 96, 96 
Urinaussch. ecm Zucker cem Zucker ecm Zucker cem Zucker 
1. Std. = 70 0 65 0 140 0 240 
2. » = 120 0 320 0 120 0 210 
3. > = 80 0 122 0 76 0 110 ( 
4. » = 30 1) 70 0 38 0 75 
300 577 374 635 


a 

1 
ren 


Glykosebelastung. 


POD 


91.11.38): 


Pet. BRe. Arm 0 Pet., Li. Arm 1 Pet. 
me of23.11.38) Niichtern 0,29 mg 2% , 


Nr 12, 6, 22 J. 


(28.11.38: 
Re. Arm 0 Pet., Li. Arm 0 Pet. 


(30.11.38) Niichtern 0,98 mg 2, 


Nr 13, 9, 26 J. 


Nr 14, <7, 13 J. 


(5.12.38): 
Re. Arm 3 Pet., Li. Arm 1 Pet. 
(6.12.38) Niichtern 0,42 


Omg Std. nach Bel. (10mg/kg)|2 Std. nach Bel. (10mg/kg)|2 Std. nach Bel. 
4mg%. 2,36 mg%. Patientin 1,92 
Menstruation yom 28.11.—1.12. 
1.11.38 24.11.38 28.11.38 1.12.38 5.12.38 7.12.38 
79 165,5 - 144 
68,5 68,6 65,9 65,9 38,4 37,5 
(Shi 400 mg (7h38’) 500 mg (7h33') 500 mg (7h42’) 
| 68,5/680 68,6/680 65,9/650 65,9/650 38,4/380 38,4/380 
(7h40’'—7h41’) | (7h35'— (7h42'’— (7h45'— 
7h36'10") 7h42'46") 7h45'40") 
87, 91 92, 96 82, 82 100, 100 96, 96 103, 103 
96 115 89 112 107 105 
117 126 92 124 107 110 
140 129 94 128 107 117 
60 153 112 140 112 126 
65 153 119 149 126 135 
36 149 129 153 142 142 
54 149 135 149 142 142 
45 154 131 145 149 128 
67 149 131 144 145 124 
45 140 131 136 131 117 
42 135 114 124 110 110 
35 138 115 114 109 100 
124 121 107 96 92 96 
114 114 105 114 96 107 
110 107 107 100 94 110 
14 100 103 117 96 119 
119 89 100 114 100 109 
114 78 103 103 91 96 
07 78 96 92 100 
91, 94 71, 74, 74 85, 82 101, 100 107, 
80 82 60 78 96 101 
40 78 64 82 89 98 
82 83 71 82 94 91 
85 85 76 92 92 100 
89 103 78 96 89 96 
89 91 76 103 89 92 
89 91 73 100 89 91 
85, 87 92, 80, 80 83, 87 89, 89 96, § 
ser em Zucker ccm Zucker ecm Zucker cem Zucker ecm Zucker ccm 
220 0 112 0 150 0 5 0 180 0 40 
45 0 210 0 450 0 510 0 Probe verloren {40}! 
60 0 70 0 130 0 3 0 59 0 90 
60 0 42 0 240 0 48 0 40 
485 434 730 758 287 170 


loren ging. 


' Nicht mitgerechnet, da die entsprechende Probe des vorhergehenden Versuches ver 
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Glykosebelastung. 


Versuchsperson Nr 15, ,7, 10 J. 


Kapillarres. (6.12.38), 50mmHg/15Min. : 


Re. Arm 4 Pet., Li. Arm 2 Pet. 


Serumasc. S. (7.12.38), Niichternwert 0,29 mg%, 2 Std. 


nach Bel. (10mg/kg) 1,54 mg%. 


Dat. 6.12.38 
Korperl. (cm) 130 
Korpergew. (kg) 29,5 
Asc. S. (i. v.) 
Glykose (per os) 
(g/cem Aq.) 


29,5/295 


Niichternblutz. (mg%) 85, 85 


(7h35'—7h36' 


8.12.38 


29,5 
400 mg (7h37’) 
29,5/295 


(7h40'’—7h41'30") 


103, 103 


(9.12.38): 
Re. Arm 3 Pet., Li. 


(10.12.38), Niichternwert 0. 
2 Std. nach Bel. (10mg/kg) 1, 


9.12.38 

158 

56 56 
500 mg 

56/560 (7h40'— 56/560 

Th41'20") Th41'10 


11.12.38 


91, 91 98, 92 


5 Min. 94 
114 
124 
156 
160 
163 
160 
149 
142 
131 
117 
121 
110 
112 
92 
82 
74 
80 
82 
89 
89 
87 
87 
91, 83 
85 
92 
89 
87, 87 


Urinaussch. Zucker 


1. Std. 38 0 
= 60 0 
0 
0 


ecm 


3. » 35 
4.» = 20 


153 


100 
119 
129 
149 
142 
142 
138 
131 
124 
117 
114 
103 
100 


ecm Zucker 


32 
65 
20 
17 


134 


91 
103 
128 
158 
171 
178 
189 
185 
181 
185 
174 
176 
160 
156 
145 
121 
103 

92 

82 

71, 6 

56 

69 

78 

82 

82 

87 

91 

96, 


Zucker 
157 0 170 
380 0 340 

63 0 47 
60 0 40 


660 597 


cem 


Arm 2» [et 


|| 
Nr 16, 9, 16 J. Nr 
my ole. 
mg og Std. 
| 6.12.: 
19 
75,05 
105 89 
1 121 89 
1 126 
2 158 21 
2 163 ie 
3 154 i 
3 163 ov 
4 174 
4 174 po 
5 174 
167 
6 154 
6 145 9 
7 92 138 “ 
8 89 131 21 
9 73 124 
9 78 117 
10 74 100 
11 82 96 
12 87, 87 $2, 82 4 + , 
138 78 82 
1 85 82 - 
16 92 96 
181 92 92 
19 91 83 a 
21 85 91 
22 87 92 * 
24( 87, 87 91, 91 6 sie 
Zucker 
0 
0 
|_| = 
1» 
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», fee, Arm 3 Pet., Li. Arm 1 Pet. 


(98.12.38), Niichtern 0,56 mg%, 
~ nach Bel. (LO0mg/kg) 1,51 


Re. Arm 1 Pet., Li. Arm 2 Pet. 


(11.1.39), Niichtern 0,88 mg%, 
2 Std. nach Bel. (10mg/kg) 2,20 


Glykosebelastung. 
= 
Nr 17, 7, 25 J. (Fig. 20). | Nr 18, 9, 10 J. (Fig. 19). Nr 19, 67, 11 J. 
6.12.38): (10.1.39): 1.1.39: 


Re. Arm 2 Pet., Li, Arm 2 Pet. 


(12.1.39), Niichtern 0,59 mg%, 
2 Std. nach Bel. (LOmg/kg) 2,11 


Nicht mitgerechnet, da die entsprechende Probe des vorigen Tages verloren ging. 


g% mg%. mg%. 
6.12.38 19.12.38 10.1.39 12.1.39 11.1.39 13.1.39 
79 128 140 - 
74,85 25,35 25,30 31,6 31,9 
7h37 475 mg (7h47’) 500 mg (7h53’) 475 mg (7h45’ 
505/750 75,05/750 25,35/254 25,35/254 31,6/310 31,9/310 
hd3’— (7hd50'— (8h5'— (7hd55'— (7h50'— (7h48'— 
hd4'30") 7h51'30") 8h5'25") 7h55'28") 7h51'30") 7h49") 
89, 89 92, 92 112, 112 112, 110 104, 102 112, 112 
96 131 114 116 112 
109 156 128 143 136 
121 167 135 164 155 
142 164 — 179 163 
163 167 162 186 159 
176 174 164 182 157 
181 182 149 173 143 
189 164 138 161 136 
174 155 142 146 116 
174 151 128 132 113 
169 135 128 111 113 
167 138 117 117 95 
133 140 114 — 88 
124 131 112 104 81 
114 121 112 97 84 
107 112 102 88 79 
100 110 89 88 79 
91 103 96 95 83 
85 89 89 90 88 
96, 92 71, 73 82, 82 84, 82 88 80 
74 78 85 93 81 
73 89 102 93 83 
83 100 93 104 90 
83 93 93 100, 99 88 
91 98 102 97 88 
92 102 96 91 86 
89 102 98 97 84 
6, 96 78, 78 110, 107 102, 102 97, 97 84, 84 
ker Zucker ccm Zucker | cem Zucker ccm Zucker ecm Zucker cem Zucker 
0 58 0 112 0 150 0 45 0 81 0 
0 45 0 240 0 140 0 45 0 105 0 
robeverloren [37]' 27 0 37 0 31 73 0 
0 35 0 45 0 30 0 40 0 42 ) 
138 424 357 161 301 


a 


20% 


Glykosebelastung. 
Versuchsperson Nr 20, <7, 13 J. Nr 21, 67, 26 J. i 
Kapillarres. (19.1.39) 50mmHg/15Min.: (21.3.37): 184 
Re. Arm 4 Pet., Li. Arm 1 Pet. Re. Arm 0 Pet., Li. Arm 0 Pet, eA 


Serumasc. S. (20.1.39) Niichternwert 0,40 mg’, 2 Std. 


nach Bel. (10mg/kg) 0,79 


(23.3.39) Niichternwert 0,88 mgs, 
2 Std. nach Bel. (10mg/kg) 1,75 mg 


Dat. 19.1.39 21.1.39 21.3.39 24.3.39 84 
Korperl. (cm) 152 187,5 6 
Kérpergew. (kg) 44,8 45,1 82,4 82,4 “4, 
Asc. S. (i. v.) 475 mg _ 500 mg ‘7h3¢ ia 
(7h42'30"') 
Glykose (per os) 44,8/448 (7h45' 45,1/448 (7h45' 82,4/825 82,4/825 oa 
(g/cem Aq.) 7h45'40"’) 7h45'35"’) (7h45'—7h46')  (7h40'—7h4 
Niichternblutz. (mg”) 100 97 110 123 
102 97 107 119 
5 Min. 102 112 128 119 
10 » 111 131 155 142 
15» 132 139 165 149 
20» 144 155 162 
3 >» 159 152 149 180 
30» 150 143 131 182 
35 > 144 126 129 176 
40 » 118 118 128 167 
45 » 104 105 129 166 
50» 90 97 133 157 
55D > 84 88 137 149 
60» 81 86 133 130 
67,5 » 93 84 124 114 
75 >» 100 90 115 119 
$2.5 » 102 100 121 117 
90 » 91 93 103 98 
97,5 » 86 95 94 89 
105 > 86 95 87 87 
112.5 » 95 93 85 95 
120» 91, 93 , 91 85, 85 77, 77 
135 » 95 90 85 75 
143 > — - 
150» 95 93 87 79 
165» 90 95 76 84 
180 » 91 99 78 87 
195» 90 79 103 86 
210 » 90 95 98 84 
225 » 90 93 102 91 
240 » 86, 82 97, 95 85, 85 91, 8% 
Urin 
Urinaussch. ccm Zucker cem Zucker § 3 s 
1. Std. 375 0 155 0 170 O 1 70 360) 194, ( 
2. » 92 0 185 0 107 O 1 53 0 112; , 
3. » 85 0 75 0 80 0 1 50 0 6 ( 
4. » 85 0 65 0 = © 4 40 0 ar 


480 


|_| i 
637 427 213 = 
14 
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Glykosebelastung. 
Nr 23, o7, 29 J. (Fig. 24) Nr 26, 67, 24 J. Nr 28, 67, 11 J. 
18.4.39): (9.5.39): (26.7.39): 
et. Boe Arm 1 Pet., Li. Arm 1 Pet. | Re. Arm 2 Pet., Li. Arm 3 Pet. | Re. Arm 2 Pet., Li. Arm 4 Pet. 
mg% (11.5.39) Niichtern 0,20 mg 2%, | (27.7.39) Niichtern 1,44 mg”, 
oe 2 Std. nach Bel. (10mg/kg)|2 Std. nach Bel. (10mg/kg 
1,19 2,95 mgv%. 
8.4.39 21.4 39 9.5.39 12.5.39 26.7.39 28.7.39 
76 175 138 
Th3e 74,6 75,2 66,8 66,8 34.4 34,0 
400 mg 400 mg (7h33’) 400 mg (7h35’ 
| { (7h40’) 
46/746 75,2/746 66.8/668 66,8/668 34,4/344 34,4/344 
h40'— (7h45'— (7h50'— (7h40'— (7h35'— (7h40'— 
7h45'50"') 7Thd1'5'") Th41'5" 7h36'15"' 7h41'20"' 
n12 100 109 139 99 95 
07 98 108 138 99 93 
23 102 138 141 93 
a4 128 147 147 100 111 
64 127 154 152 123 119 
59 134 181 174 123 116 
55 152 194 175 132 127 
4] 146 201 177 152 141 
Ay 155 186 183 148 146 
5d 150 179 183 143 121 
53 150 172 177 126 107 
5D 154 168 163 119 112 
4] 143 154 161 119 98 
44 136 152 165 119 98 
46 125 141 141 107 104 
46 128 132 123 111 97 
30 116 120 100 104 95 
54 102 111 88 104 97 
Bo 104 90 70 88 90 
pd 107 79 76 73 83 
Bo 107 67 58 77 83 
0, 130 107, 107 74, 74 61, 67 VW, 7% 79, 79 
M4 95 79 77 79 
BS 75 92 86 77 92 
82 65 99 86 79 86 
) 75 99 90 79 90 
99 93 77 90 
5 90 99 95 82 86 
3 84 84 93 75 92 
M3, 9 93, 90 108, 106 91, 91 81, 82 90, 
re Urin: Urin Urin 
ge: = 4x 4x 4x 4x 
= 28 ccm Zucker | § 3 22 8 22 | 8 22 & 
) 
0 0 Of 60 0 210 0 1o 272 O 42,5 120 0 1 150 O 109,2 
610 105 0 18 0 — 307 4,0 152 0 0,5 190 0 34,0 
39 0 0 Ov 57 58 0 — 62 0 O8 35 0 109,0 
05 49 36 0 — 40 0 23 27 0 1o 20 0 1190 
6 271 489 746 361 395 


| 


210 
Glykosebelastung 


Versuchsperson Nr 29, ,, 26 J. Nr 31, 7, 26 J. 


Kapillarres. (5.9.39) 50mmHg/15Min.: (12.9.39) 
Re. Arm 5 Pet., Li. Arm 5 Pet. Re. Arm 2 Pet., Li. Arm 1 


Serumasc. S. (7.9.39) Niichternwert 1,40 mg%, 2 Std. | (14.9.39) Niichternwert lay 
nach Bel. (10mg/kg) 2,60 mg%. 2 Std. nach Bel. (LOmg/kg) 2.52 sng 


Dat. 5.9.39 8.9.39 12.9.39 15.9.39 
Korperl. (cm) 180 181,5 
Korpergew. (kg) 73.15 73,25 71,725 71,9 
Asc. S. (i. v.) 400 mg (7h45') 400 mg 
Glykose (per os) 73,15/730 73,25/730 71,725/720 71,9/720 
(g/eem Aq.) (7h55'—7h57')  (7h50'—7h51') (7h45'— (7h45'— 
7h45'55") 7h45'50 
Niichternblutz. (mg%) 104 9¢ 114 114 

-- 112 112 


5 Min. 104 ‘ 126 123 
10 105 149 
1 121 173 
20.» 132 189 

25 139 — 

30 152 i 207 

35 157 202 

148 191 

148 178 

139 é 162 

128 148 

143 : 135 

126 121 

116 109 


Asc. S. 


Lucker 
te to 


eve 


6.9.: 
et, 2e. A 
Std 
32 0 
6.9.3 
71,92 

— 
1.92/7 
7h4d 
h46' 
09 
11 
109 
123 
14] 
52 
61 
161 
59 
4s 
136 
128 
123 
18 
109 
% 
82,5 » 114 121 96 106 
90» 107 104 102 86 
97,5 » 105 111 100 80 101 
105 > 116 82 82 02 
1125 » 104 93 86 87 95 
120 » 104, 105 91, 88 85 86, 84 7, 9 
135 > 102 88 85 84 9%) 
150» 97 86 78 86 ” 
165 » 104 86 82 107 92 
180 » 99 77 95 102 90) 
195 >» 97 90 95 96 93 
210 » 102 95 89 100 88 
295 => 88 93 82 96 90 
240 » 100, 99 93, 95 104, 100 104, 100) H), 9 

rin: U rin: 

Sx $ 22 . 
Urinaussch. se s se 22 8: . 
1. Std. 225 222 0 556 132 150 O 
= 110 88 0 440 90 O Of 105 
3. » 39 53 0 34,0 80 0 Of 75 Wo 
4. » =: 27 48 0 236 60 60 0 0 
401 406 362 390 44 
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Glykosebelastung. 
— 
Nr 34, 0, 26 J. Nr 36, 6f, 24 J. Nr 38, fp, 25 J. 
6.9.38) : (3.10.39): (19.9.39): 
xe, Arm 1 Pet., Li. Arm 1 Pet. | Re. Arm 0 Pet., Li. Arm 0 Pet. | Re. Arm 2 Pet.. Li. Arm 3 Pet. 
98.9.39) Niichtern 0,60 mg%,| (5.10.39) Niichtern 0.9 mg%, 
Std. nach Bel. (10mg/kg)|2 Std. nach Bel. (10mg/kg) 
mg % 2,85 mg 7. 
6.9.39 29.9.39 3.10.39 6.10.39 10.10.39 13.10.39 
71.9 8 78,05 78,05 70,15 70,15 
400 mg(7h40’)}  — 400 mg (7h48') 400 mg (7h35') 
192/720 71,92/720 78,05/780 78,05/780 70,15/700 70,15/700 
7h45'— (7h45'— (7h45'— (7h40'— (7h40'— 
n46'1é 7h45'50") 7h47'50") 7h57'45") 7h41 ) 7h41'5") 
fq 96 105 110 89 94 
94 105 107 92 87 
94 115 107 96 96 
108 131 117 112 100 
117 135 140 129 114 
133 165 151 135 135 
147 174 156 149 142 
146 178 172 147 142 
138 176 171 144 135 
133 169 169 153 133 
115 165 163 138 135 
119 155 151 136 112 
105 138 145 128 108 
100, 105 137 138 124 102 
98 122 135 110 94 
98 115 115 107 89 
93 110 107 105 87 
91 107 105 112 80 
98 103 101 107 80 
102 98 94 98 80 
9§ 91 87 89 83 78 
, 95 94, 93 94, 89 78, 82 73, 80 76, 78 
84 80 76 74 78 
87 76 80 69 73 
98 89 78 74 78 
94 84 74 73 76 
80 80 78 82 82 
84 76 80 80 75 
80 84 89 82 78 
, 90 78, 76 84, 85 85, 87 82, 83 78, 78 
n: Urin Urin 
0 210 0 250 56 0.45 12 65 0,65 2520] 175 0 1,0 195 0 46,0 
0 320 0 4.0 50 O Ilo 60 O;9 86,0] 320 0 1, 245 O 12. 
0 ; 82 0 2 55 0 1, 58 0 52,0 65 O 10 120 0 136 
0 : _38 0 36 55 0 14 72 0 38,0 42 0 Ilo 60 0 149 
650 216 255 602 620 
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Glykosebelastung. 
Versuchsperson Nr 39, ,7, 28 J. (Fig. 25). Nr 41, 67, 24-J. 
Kapillarres. (17.10.39), 50mmHg/15 Min. : (24.10.39). 


Re. Arm 0 Pet., Li. Arm 0 Pet. 


Serumasc. S. (19.10.39), Niichternwert 0,38 mg%, 2 Std. 


nach Bel. (10mg/kg) 1o9 mg%. 


Re. Arm 9 Pet., Li. Arm 0 Pe 


(26.10.39), Niichternwert 0,32 mg4 
2 Std. Nach Bel. (10mg/kg) 0,83 me: 


Dat. 17.10.39 20.10.39 24.10.39 27.10.39 
Korperl. (cm) 175,5 181 
Korpergew. (kg) 80 80,05 79,9 79,2 
Asc. S. (i. v.) _ 400 mg (7h35') -- 400 mg (7h34 
Glykose (per os) 80/800 80,05/800 79,9/800 79,9/800 
(g/eem Aq.) (7h40'— (7h40’—7h40'50") (7h40'—7h41') (7h40’— 
7h41'40") 7h40'45 
Niichternblutz. (mg%) 105 92 107 107 
101 89 105 105 
5 Min. 96 91 119 110 
10» 113 114 144 136 
15 > 124 131 158 162 
20 » 136 136 171 176 
25 > 147 158 178 181 
30. > 143 160 180 189 
35s 136 154 185 183 
40 > 134 153 176 181 
45 131 142 176 171 
50 129 131 165 169 
55» 126 128 158 158 
60 >» 122 121 145 144 
138 


Urinaussch. 
1. Std. = 195 
2. » = 260 
3. » = 210 
4. » = 65 


Zucker Asc. $. mg% 


1,0 
1,5 
1,0 
1,2 


com Zucker 
138 0 
350 0 
166 0 

55 0 


Asc. mg% 


33,2 
4,0 
4.0 
3,6 


com Zucker Asc.$.mg22 Zucker ‘sc, §. mg 


300 0 
200 1,0 
70 O 1,0 
65 0 1,0 


635 


75» 113 112 124 128 
82,5 » 112 109 109 
90» 113 110 105 105 
97,5 » 112 110 103 87 
105 > 112 109 96 82 
112.5 » 112 96 92 64 | 
120 110, 105 80, 78 91, 91 80, 76 
135 » 92 65 91 80 
150 > 78 67 91 82 
165 » 74 76 89 85 
180 » 80 78 94 89 
195 83 85 98 87 
210» 83 87 94 94 
225 >» 87 85 94 94 
240» 89, 89 83, 83 98, 94 96, 96 
Urin: 
0 185 0O 138 4’ 
0 32 Bly, 
730 709 || 440 9: 
1 D 
ihrte 
2X I 
lem 
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Glykosebelastung. 
Nr-41, 6, 24 Nr 43, 67, 26 J. 
(15.11.39): 
Pe Re. Arm 3 Pet., Li. Arm 3 Pet. 
32 mg (16.11.39), Niichternwert 0,24 mg%., 2 Std. 
83 me4 nach Bel. (10mg/kg) 0,93 mg%. 
6.11.39 14.11.39 17.11.39 
187,5 
80,5 76,75 77,5 
(7h34 400 mg (7h40’) 400 mg (7h30') 
) 80,5/800 (7h45'— 76,.75/767 (7h35'— 77,5/767 (7h35'— 
7h45'50") 7h36') 7h35'50") 
101 96 107 
99 99 107 
108 96 101 
117 129 114 
125 152 121 
163 177 145 
161 195 162 
158 192 167 
158 -- 171 
152 177 172 
150 165 183 
134 154 180 
127 159 172 
113 163 162 
97 150 133 
105 150 126 
108 140 114 
88 124 100 
92 117 92 
88 113 96 
| 87 103 83 
88 99, 96 89, 89 
90 79 100 
88 74 112 
74 72 114 
92, 90 79 103 
88 79 98 
87 87, 87 87 
85 94 
96, 96 — 94, 96 
U rin: U rin: 
c. 8, mq? com Zucker Ase, 8, mg% cem Zucker Ase, $, mg% ccm Zucker Asc, 8, mg 
18 475 0 23,8 60 0,44 g 16 40 0,38 g 120,0 
.: 310 0 12,0 45 0 1,8 72 0 4,2 
3,2 lye 38 0 1,0 60 0 3,2 
935 143 242 


‘Da Versuchsperson Nr. 41 eine relativ schlechte Ausscheidung der intravenés zuge- 
ihrten Asc. S. aufweist, erhielt sie in der Zeit vom 29.10.89—5.11.39. Asc. 8. per os 
2X 100 mg tgl.); die Glykosebelastung wurde am 6.11.39 wiederholt. Serumase. S. vor 
lem Versuch am 6.11.39 = 1,15 mg%. 
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Adrenalinbelastun 


Kapillarres. (4.9.38), 50mmHg/15Min.. Re. Arm 21 Pet. 
Serumasce. S. (5.9.38) Niichternwert 1,58 mg %, 2 Std. 
nach Bel. (10mg/kg) 3,12 mg %. 


Versuchsperson Nr 1, 9, 27 J. 


Nr 2, 9, 24 J. 
(8.9.38): Re. Arm 1 Pet. 
(10.9.38), Niichternwert 1,0s 


2 Std. nach Bel. (10 mg/kg) 2,7: 


Dat. 4.9.38 7.9.38 9.9.38 12.9.38 
Korperl. (cm) 160 161 
Korpergew. (kg) 53,0 53,7 — 
Ase. S. (i. v.) 300 mg (7 h 48’) -— 300 mg 
Sol. Adr. (subc. lcem (7 h 45’) Leem (7h 50’) 1 cem (7 h 35’) 1 
Niichternblutz. (mg%) 112 111 97 113 
114 111 95 110 
5 Min 115 95 115 
10.» 116 120 93 125 
11.5 120 - . 
15 137 132 93 132 
200 139 156 102 141 
25 » 153 170 114 154 
30. > 162 175 112 152 
35 169 190 112 156 
40 > 180 193 114 156 
45 > 178 192 123 161 
50 193 199 135 161 
5D 194 208 130 168 
60 200 201 137 161 
67.5 202 206 135 159 
75 > 200 206 139 158 
82,5 207 206 146 158 
90 > 209 199 144 154 
97,5 - 192 139 - 
105» 200 186 137 145 
112.5 » 189 177 139 129 
120 182 161 135 118 
135 166 134 121 108 
150 146 118 116 103 
165» 135 101 107 96 
180 116 86 102, 95 94 
195 96 77 95 92 
210 » 89 79 88 90 
225 > 75 76 86 90 
240 » 78, 78 74, 74 80, 79 88, 9 
Urinaussch. cem Zucker ecm Zucker ecm Zucker ccm Almén_ | 
1. Std. = 60 0,19 g 70 0 70 0 90 4+- 
2. » = 80 0,57 g 30 0,15 g 40 0 32 0 
3% » = 40 0,12 g 25 0,07 g 25 0 30 0 ) 
4.> = 0 25 30 0 21 0 ) 
200 250 165 173 


’ Almén braun, Benedict 
? Die Reduktion bei der Titration nach Benedict trotz des neg. 
Vorhandensein grosser Asc. S..Mengen im Urin beruhen. 


0,15 % = 0,05 g. 


Almén diirfte 


Th) 


mg% 


oF 


05 g 


05 


if det 


|| 
Ka 

- 
Ki 
Ko 
As 
1 
li 
9 
4 
4; 
Ht 
105 
112 
120 
135 
15 
165 
18( 
195 
21 
Uri 

= 
1 
vel) 
auf 
kon 
sell 


Adrenalinbelastung. 


Versuchsperson Nr 3, 9, 25 J. (lig. 27). 
Kapillarres. (18.9.38) 50mmHg/15Min.: Li. Arm 0 Pet. 
08 ing 9 Serumase. S. (18.9.39) Niichternwert 0,54 mg%, 2 Std. nach Bel. (l0mg/kg) 0,90 mg’ 
Dat. 17.9.38 20.9.38 26.9.38 
Korperl. (cm) 158 
Korpergew. (kg) 52,4 
Asc. S. (i. v.) — 300 mg (7 h 23’) _ 
(7h 93 Sol. Adr. subc. 1 cem (7 h 40’)! 1 cem (7 h 25’ 1 cem (7 h 25’) 
Niichternblutz. (my 2% ) 112 107 110 
7 108 107 114 
106 109 107 
10 110 118 112 
15 117 132 123 
20 129 139 130 
% 131 152 137 
30 138 159 151 
35 140 161 166 
40 142 172 171 
45 151 184 178 
a0 153 177 184 
172 178 
60 154 177 173 
67 156 182 176 
75 153 181 175 
82,5 > 144 168 173 
9 » 140 163 171 
9,5 » 136 154 162 
105» 140 146 151 
112,5 129 132 146 
120 120 123 137 
135 > 103 99 119 
100 93 98 
165 88 87 
180 87 79 80 
1% 83 75 69 
210 82 75 59 
225 78 84 60 
240) 83, 85 86, — 77, 73 
Urinausseh. eem Zucker ecm Zucker ecm Zucker 
1. Std. 25 0 150 0,60 ¢ 30 0,39 ¢ 
2. » 25 0 40 0.32 ¢ 25 0,31 g 
enedi 3.» 2% 0 55 0 % 0 
5 g 4. » 25 0 30 0 23 0 
wee 100 275 103 
a ' Keine Beschwerden nach der Adrenalininjektion. 
* Nach einigen Minuten starkes Herzklopfen (120/Min.) und Tremor. 
* Nach 3'/2 Minuten Herzklopfen (120/Min.). 3 Minuten spiter Puls 108/Min., Frequenz 
schnell zuriick. 
if det Da Verf. vermutete, dass der Unterschied in den subjektiven Beschwerden wie auch der 


grosse Unterschied im Verlauf der Glykosekurve nach 1 ccm Sol. Adr. am 17.9. und 20.9. 
auf verschiedenen Resorptionsverhiltnissen des Adrenalins in beiden Zeitpunkten beruhen 
kénnte. wurde am 26.9. ein Kontrollversuch bei Belastung mit 1 ccm Sol. Adr. aus der- 
selben 10 cem-Flasche wie bei den beiden vorhergehenden Versuchen, angestellt. 


| 
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Adrenalinbelastung. 


Versuchsperson Nr 4, 9, 23 J. (Fig. 28). 


Kapillarres. (11.10.38), 50mmHg/15Min. : 
Re. Arm. 6 Pet., Li. Arm 9 Pet. 


Serumasce. S. (13.10.38) Niichternwert 0,29 mg%, 2 Std. 


nach Bel. (10mg/kg) 1,06 mg%. 


12.10.38 


(24.10.38): 
Re. Arm 1 Pet., Li. Arm 


(26.10.38) Niichternwert 1,08 
2 Std. nach Bel. (10mg/kg) 2.25 ing 


Nr 5, 6, 20 J. 


9 


5% 


Dat. 15.10.38 25.10.38 28.10.38 
Korperl. (cm) 166 173 
Korpergew. (kg) 54,8 62,8 
Asc. S. (i. v.) -- 300 mg (7 h 30’) _ 300 mg (7 h 32 
Sol. Adr. subc. 1 ccm (7h 35’) Leem (7h 35’) leem (7h30') leem (7/35 
Niichternblutz. (mg%) 74 109 110 
85 107 105 74 
5 Min 97 101 105 81 
10 » 105 100 112 88 
15 > 117 110 117 105 
20 » 117 128 131 118 
25 » 120 138 145 134 
30. > 134 153 163 134 
35 o> 149 169 163 145 
40 » 145 176 163 141 
45 » 165 192 163 136 
50 » 165 190 174 158 
55 o> 168 196 167 158 
60 » 174 196 167 15 
67,5 » 181 198 167 156 
7 >» 181 199 153 150 
82,5 » 174 189 153 145 
90 » 174 189 145 149 
97,5 » 168 185 142 141 
105 > 167 180 138 127 
112.5 » 167 171 131 117 
120 » 167, 152 163, 163 117 115 
135 >» 138 140 103 105 
150 » 124 122 100 85 
165 » 111 117 85 74 
180» 96, 96 92, 91 80 70, 70 
195 » 96 82 67 78 
210 » 81 74 71 78 
225 > 76 67 74 83 
240 » 70, 70 74, 76 91, 89 76, 78 
Urinaussch. ccm Zucker ecm Zucker ecm Zucker cem = Zuker 
1. Std. = 25 0 31 0,17 g ) ! 
=19 Og 0 Ong 50 Og 
3% >» = 19 O 2° O 
4, > 23 0 ;= 
90 99 145 161 
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Nr 10, 6’, 22 J. 
14.11.38): 
te, Arm 1 Pet., Li. Arm 0 Pet. 


16.11.38) Niichtern 0,22 mg 
) Std. nach Bel. (10mg/kg) 0,88 
ng%; (17.11.38) vor der Gly- 
sosebelastung 0,62 mg%; 
18.11.38) vor der Adrenalin- 
lastung = 0,99 


18.11.38 


500 mg (7h40’) 


Nr 11, 18 J. 


(15.11.38): 
Re. Arm 0 Pet., Li. Arm 1 Pet. 
(17.11.38) Niichtern 0,97 mg%, 


2 Std. nach Bel. (10mg/kg) 
2,20 mg%. 


16.11.38 
176.5 
68,4 


19.11.38 
500 mg (7h43’) 
1 cem (7h40’') 


Nr 12, 22 J. (Fig. 29) 


(21.11.38): 
Re. Arm 0 Pet., Li. Arm 1 Pet. 


(23.11.38) Niichtern 0,29 mg’, 


2 Std. nach Bel. (10mg/kg) 
1,44 mg”. 
22.11.38 25.11.38 
179 -- 
68,5 


50 mg (7h35') 
1 ccm (7h35’) 


eem(7h40') leem (7h45’) leem (7h48’) lecm (7h40’) 
97 89 95 82 103 94 

97 91 95 82 103 94 

106 107 106 85 103 103 

121 121 125 100 110 103 

139 126 128 112 112 107 

152 142 145 136 117 121 

154 154 134 145 128 124 

155 167 159 162 135 124 

159 172 159 172 135 124 

148 181 161 171 140 117 

163 174 168 180 149 125 

170 178 170 180 145 122 

159 167 181 178 154 121 

148 172 179 178 154 114 

150 172 177 167 153 117 

159 171 177 156 149 117 

159 167 179 156 151 117 

161 162 166 151 142 107 

159 149 168 138 131 105 

155 149 164 135 135 107 

152 144 164 121 135 103 

143, 143 140, 138 157, 157 114, 114 124, 124 101, 100 
136 126 145 96 114 96 

30 115 137 89 109 92 

125 103 127 83 103 92 

120 92 120 78 96 94 

13 85 114 78 82 94 

106 83 107 80 76 96 

101 78 102 82 &3 82 

99, 101 76, 83 102, 92 87, 87 85, 89 92, 92 
m Zucker cem Zucker ecm Zucker cem Zucker ecm Zucker ccm Zucker 
20 Os g 19 g 14 Oo7g 21 400 Ong 9 O 
0 Oosg 22 Ong 2 Ong 38 35 68 O 
2 24 O 20 Oosg 38 O 25 O 43 
0 23 «(0 12 Oo g 40 O 35 

7 88 68 137 135 206 


| 
5.11.38 
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Adrenalinbelastun 


oF 


Versuchsperson Nr 13, 9, 26 J. 


Kapillarres. (28.11.38), 50mmHg/15Min.: 


Re. Arm 0 Pet., Li. Arm 0 Pet. 
Serumasc. S. (30.11.38) Niichternwert 0,98 mg %, 2 Std. 


nach Bel. (10mg/kg) 2,36 mg%. Menses 28.1—1.12. 


Dat. 
Korperl. (cm) 
Korpergew. (kg) 


Asc. S. (i. v.) 


Sol. Adr. subc. 


29.11.38 
165.5 
65,9 


leem (7h 30’) 


2.12.38 


500 mg (7 h 38’) 
leem (7 h 40’) 


(16.12.38): 
Re. Arm 


17.12.é 
179 
75,05 


1 ccm 


Nr 17, of, 25 J. 


3 Pet., Li. Arm 1 


(18.12.38), Niichternwert 0,5¢ 
2 Std. nach Bel. (10 mg/kg) 1,5 


38 20.12.38 
500 mg 
(7 h 50’) leem (7h5 


Niichternblutz. (mg%)} 100 103 92 96 
100 103 94 96 
5 Min 107 92 89 103 
10 » 110 96 98 109 
15 » 110 96 103 114 
20 » 121 103 110 126 
25» 117 107 110 128 
30» 124 107 119 131 
35 > 124 110 124 122 
40 » 129 115 124 131 
45 » 136 119 124 128 
50 > 138 119 128 124 
55 > 140 126 144 124 
60» 138 122 138 122 
67,5 » 145 121 136 124 
75 > 163 128 133 129 
82,5 » 163 133 133 136 
90» 162 135 131 135 
97,5 » 167 135 136 131 
105» 167 135 131 121 
112.5 » 171 133 133 117 
120 >» 185, 181 142, 142 135 115, 11 
135 » 167 131 121 103 
150 > 154 135 107 98 
165 » 147 133 100 94 
180 » 138 107 100 89 
195 » 124 110 100 98 
210 » 96 96 101 96 
225 » 82 101 92 91 
240 » 91, 96 96, 96 96, 96 92, 92 
Urinaussch. ccm Zucker ccm Zucker ccm Zucker 
1. Std. = 87 0 — — 60 0 50 
2. » = 160 0 210 0 26 0 37 
30» = —- = 32 0,0 g 22 
150 143 
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mg % 


Niichtern 0,70 mg%, 
"f? Std. nach Bel. (10mg/kg) 2,46 


24.3.39 


18.4.39 21.4.39 
166,5 

60,8 - 
400 mg (7h 42’) 


Adrenalinbelastung. 
Nr 22, 6, 28 J. Nr 24, 0, 25 J. Nr 25, 7, 27 J. (Fig. 30). 
91.3.39): (18.4.39): (25.4.39): 
Re. \rm 1 Pet., Li. Arm 0 Pet. | Re. Arm 1 Pet.. Li. Arm 4 Pet. | Re. Arm 1 Pet., Li. Arm 2 Pet. 


(27.4.39), Niichtern 0,42 mg%, 
2 Std. nach Bel. (10mg/kg) 0,96 
mg%. 


25.4.39 
175,5 


64 


» 


28.4.39 


490 mg(7 h41’) 400 mg (8 h 1’) 
1cem (7 h 48’) 1 cem (7 h 43’)| 1 com (7h47') 1cem (7h47')| 1cem(7h58') leem (8h8’) 
115 107 97 100 90 
114 109 100 105 96 90 

E122 107 98 116 104 108 
114 104 102 112 112 109 
108 101 V7 104 123 115 
124 111 102 119 139 108 
126 109 98 143 116 
131 125 126 118 149 118 
135 123 117 132 122 
142 125 112 137 158 118 
151 137 117 121 162 127 
164 136 128 136 155 125 
164 137 128 125 164 125 
156 141 141 123 158 138 
155 154 141 123 173 122 
189 146 146 145 171 134 
176 156 159 137 173 118 
178 148 157 143 167 147 
171 159 155 143 157 . 
171 148 151 141 173 111 
160 154 151 128 140 132 
155, 155 154, 154 153, 151 132, 128 151, 149 127, 122 
153 150 151 114 128 116 
135 146 142 114 140 122 
124 128 124 112 — 108 
110 107 116 100 91 96 
102 120 105 107 89 96 
108 97 98 97 87 97 
93 95 93 107 91 97 
8h, 84 90, 88 82, 82 93, 93 64, 60 94, 94 
Urin: rim 
s 3 § $2 ecm Zucker ccm Zucker 33 § 3 82 $2 
0 0 1,0 32 O 2600 35 0 50 0 130 0 0,9 140 O 1,016 62,0 
li 0 1 23 O 3740 17 0 25 0 120 0 08 98 O 1.018 37,0 
Ib 0 1e 16 O 198 15 0 23 0 50 0 08 62 O 1,022 20,0 
Js 0 14 20 0 45.0 20 0 30 0 80 0 08 110 O 1,017 68 
10) 91 87 128 380 410 
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Adrenalinbelastung. 


Versuchsperson Nr 27, <7, 25 J. 


Kapillarres. (9.5.39) 50mmHg/15Min.: 


Re. Arm 2 Pet., Li. Arm 1 Pet. 
Serumasce. S. (11.5.39) Niichternwert 0,54 mg’, 2 Std. 
nach Bel. (10mg/kg) 0,85 mg’. 


(7.9.39) 


2 Std. nach Bel. (10mg/kg) 1,30 :ng-. 


Nr 30, <7, 26 J 


Niichternwert 0,88 


Dat. 9.5.39 12.5.39 5.9.39 8.9.39 
Korperl. (cm) 175 183 -- 
Korpergew. (kg) 64,8 65 73,9 73,45 
Asc. S. (i. v.) 400 mg (7h 35’) 400 mg (7 
Sol. Adr. subc. 1 cem (7h 52’) Lleem (7h42’) 1 cem (7h57') 1 ccm 
Niichternblutz. (mg2) 98, 98 102, 102 104, 102 88, 86 
5 Min 102 111 102 91 
10» 107 111 97 99 
15 >» 110 107 93 109 
20 121 114 95 111 
25 >» 141 123 97 104 
30 > 137 127 104 123 
35 > 132 125 104 119 
40 » 141 125 99 119 
45 » 144 134 102 — 
50 >» 146 132 100 126 
55 151 134 123 
60» 146 134 116 119 
67,5 >» 150 139 119 121 
75 » 146 151 118 
82,5 » 142 125 116 116 
90» 139 125 116 112 
97,5 » 137 123 119 116 
105 > 128 127 111 107 
112. » 123 129 114 109 
120» 119, 119 120, 118 111, 111 100, 
135» 102 109 95 
150» 97 112 107 93 
165» 91 105 104 — 
180 » 79 105 99 104 
195 » 86 102 95 82 
210 » 86 91 90 
225» 88 102 90 84 
240» 89, 91 102, 103 88, 90, 88 
Urin: Urin 
1.8t. = 43 0 40 0 172,4 61 0 ig 88 0 
2. » = 30 0 28 0 80,0 0 - -- - =— 
3. = 21 0 27 20,0 0 — 
4. » = 25 0 27 «0 10,0 70 O 1, 108 O 
119 122 131 197 


? Im Nachturin = 1,6 mg%. 


* Bei Versuchspersonen 30 und 32 auffallend schwache Reaktion auf das Adrenali 
es in beiden Fillen aus derselben 10 ccm-Flasche stammte, erhob sich der Verdacht 
es méglicherweise zu lange gestanden hatte. Eine Priifung desselben Adrenalins be 
ITI (Kap. IV) ergab jedoch eine starke Reaktion. 
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Adrenalinbelastung. 


=> ASC, d. 


Nachturin = 1,0 mg” 


Nr 32, 6’, 27 J. Nr 33, 6’, 24 J. Nr 35, 67, 28 J. (Fig. 31) 
(20.9.39) : (26.9.39): 
Re. Arm 2 Pet., Li. Arm 2 Pet. | Re. Arm 1 Pet., Li. Arm 0 Pet. 
14.9.39) Niichtern 0,56 mg%, | (21.9.39) Niichtern 1,12 mg%, | (28.9.39) Niichtern 0,42 mg%, 
» Std. nach Bel. (10mg/kg)|2 Std. nach Bel. (10mg/kg);2 Std. nach Bel. (10mg/kg) 
1o mge%. 1,85 2,55 mg%. 
12.9.39 15.5.39 19.9.39 22.9.39 26.9.39 29.9.39 
185 - 188,5 172 
79.9 79,380 73,5 — 77,97 78,05 
400 mg (7h43’) 400 mg (7h40’) - 400 mg (7h42'} 
teem (7h47') 1ecem (7h47')| 1 ccm (7h47') 1 eem (7h45')| 1 cem (7h47') 1 cem (7h47’) 
98, 100 106, 105 107, 105 103, 103 114, 112 106, 104 
101 103 107 101 105 106 
106 - 125 108 107 106 
105 106 128 105 109 109 
108 117 128 113 123 115 
112 106 143 127 126 130 
112 115 148 131 130 132 
105 120 162 135 133 139 
117 113 170 124 133 138 
120 127 186 145 148 138 
120 117 188 156 149 145 
126 115 204 145 146 139 
118 202 179 149 143 
126 117 212 154 148 145 
112 125 202 138 151 156 
113 117 182 180 149 154 
126 117 201 185 144 145 
122 113 197 180 151 139 
119 113 188 174 139 130 
113 113 189 169 135 134 
112, 111, 118 175, 175 163, 163 131, 128 127, 125 
110 117 144 126 123 118 
101 111 143 136 96 106 
101 97 125 127 89 94 
101 92 109 113 82 92 
100 88 99 100 91 83 
96 94 86 83 86 81 
98 92 84 78 93 81 
00, 101 87, 90 75, 73 80, 82 93, 93 81, 81 
Urin Urin U ?ia 
) 100 0 64,0 42 0 1,4 70 O 1680 158 0 1, 165 O 88 
0 0 16 30 0,22 30 59 O 112, 8 12 57,0 
0 30 0 25 27 O 1049 50 0 40 0 30,0 
38 0 1,0 100 0 55,0 24 0 25 26 0 = 66, 42 0 Os 33 0 16, 
128 200 126 182 336 313 
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Adrenalinbelastung. 


Versuchsperson Nr 37, 9, 26 J. 


Kapillarres. (3.10.39), 50mmHg/15Min. : 
Re. Arm 3 Pet., Li. 


Arm 1 Pet. 


Serumasc. S. (5.10.39), Niichternwert 1,29 mg %, 2 Std. 


nach Bel. (10mg/kg) 2,58 mg%. 


6.10.39 


Nr 40, of, 23 J. 
(17.10.39): 


Re. Arm 0 Pet., Li. Arm 1 }'1 


(19.10.39), Niichternwert 0,83 
2 Std. nach Bel. (10mg/kg) 2,3; 


Dat. 3.10.39 17.10.39 20.10.39 
Korperl. (cm) 152 181 
Korpergew. (kg) 59,70 59,70 71,2 70,9 
Ase. S. (i. v.) -- 400 mg (7h50') - 400 mg 
Sol. Adr. subc. leem (7h48') leem (7h58’) leem (7h42’) 1 ccm 
Niichternblutz. (mg%) 114 89 90 85 
112 85 85 85 
5 Min 114 92 _- 93 
10» 114 94 99 98 
15 >» 114 98 98 110 
20 » 117 99 108 
25 » 121 98 112 122 
30.» 119 107 112 124 
35> 119 107 115 133 
40 » 124 96 119 131 
45 » 117 105 120 137 
50» 124 117 126 144 
55 > 131 108 122 153 
60» 126 112 127 149 
67,5 » 131 113 124 153 
7 » 133 127 136 160 
82,5 » 133 133 134 -- 
90 » 138 152 153 
97,5 » 135 143 133 146 
105» 126 151 133 147 
112.5 » 128 151 140 
120» 133, 136 151, 154 131, 127 135, 131 
135» 129 145 119 119 
150» 129 131 108 105 
165 » 126 133 103 98 
180 » 122 117 99 93 
195» 112 107 94 87 
210 » 115 96 _ 80 
225 » 110 90 81 
240 » 107, 105 85, 87 —, 80 73, 71 
U rim: Urin 
Urinaussch com Zucker Asc. S. ccm Zucker Asc. | com Zucker Asc. § com luck 
mg% mg % mg% * 
1. Std. = O 28 1,0 40 0 
2» = O 31 1,4 35 0 
3. 0 30 1,1 25 0 
4 > = 62 0 3,0 80 0,32¢ 2800] 32 0O 1,0 28 0 
62 80 121 128 


1 Im Nachturin 


= 25 mg%. 


Im Nachturin = 


2.0 mg%. 
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Adrenalinbelastung. 


4.10.39): 


e Arm 1 Pet., Li. 


%, 96.10.39), 
ach Le 


Nr 42, 97, 27 J. 


Arm 0 Pet. 


Niichternwert 0,70 mg%, 2 Std. 
. (LOmg/kg) 28 mg%. 


Nr 44, 0’, 27 J. 


(14.11.39): 


Re. Arm 1 Pet., Li. 


(16.11.39), 


Arm 2 Pet. 


Niichternwert 0,45 mg%, * 


nach Bel. (l0mg/kg) 0,84 mg%. 


Sta. 


24.10.39 27.10.39 14.11.39 17.11.39 
_ 175 
70,5 70,4 74,2 73,7 
400 mg (7h36’) 400 mg (7h32') 
lcem (7h42’) 1 cem (7h42’) 1 cem (7h37’) Leem (7h37 
90 91 101 9 
90 89 100 96 
88 94 94 91 
88 103 94 89 
86 105 96 91 
93 103 100 101 
102 105 112 101 
102 114 131 107 
114 115 129 109 
119 119 128 122 
116 122 135 124 
114 128 129 124 
125 124 136 122 
121 131 131 121 
123 140 131 129 
128 140 135 124 
130 147 133 126 
134 147 129 119 
134 137 126 114 
132 138 119 126 
128 138 115 115 
134, 132 133, 135 110, 105 114, 109 
125 124 100 103 
116 110 96 80 
102 103 85 91 
97 93 92 87 
95 84 80 74 
90 80 82 83 
75 71 82 82 
75, 77 67, 64 76, 74 76, 82 
U rina: vin: 
naussch, com lucker Asc. com Zucker Asc. S. | Urinaussch. com Zucker Asc. ccm Zucker Asc. S, 
* mgo% * * mg% 
Std. 56 «(OO 1,2 48 0 236,0} 1. Std. 50 0 1,1 47 0 120,0 
> = 37 O 1,4 216012. » = 60 O 1, 50 4,2 
21 0 16 ) r 3. » 37 0 1,2 30 0 5.2 
41 0 16 sO 98 58014 = 80 11 2 O 
156 151 177 149 
* Im Nachturin 1,2 mg%. ° Im Nachturin 20 mg%. 
20 » » = 36 
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Kasuistik zu Kapitel Vill; Diabetesfalle. Die Versuchsprotokolle selbst werden 
nach dem Textteil zusammengefihrt und sind mit D,, D. u. s. w. bezeich- 
net, wobei die Bezeichnung angibt, welcher Diabetesfall gemeint ist. 


Fall 1. Sigvard B. Geb. 10. 2. 28. Drittgeborenes Kind. Grossvater viter | 
licherseits hatte Diabetes, sonst kein bekannter Diabetesfall in der Familie 
Diabetes des Pat. begann mit erhéhtem Durstgefiihl, Apathie und Ausscheidung 
grosser Urinmengen im Sept. 1933. Wurde auf freie Kost -- Insulin einge 
stellt. Im Krankenhaus ergeben sich keine Schwierigkeiien, da die Mutter 
aber sehr unverstandig ist und die Verabreichung des Insulins iiberaus un 
genau handhabt (andert selbst die Zeiten und Dosen, iiberspringt Injektionen 
u. s. w.), kam Pat. mehrmals mit einem Koma ins Krankenhaus und sein Dia 
betes muss als schwer angesehen werden; er ist mit einer Lebervergrésserung 
und einem gehemmten Lingenwachstum verbunden (verdffentlicht von S6 
DERLING [2]. Da den Verhiltnissen zu Hause nicht abgeholfen werden kann 
wurde Pat. schliesslich in das Krankenhaus aufgenommen und geht in dic 


quer tiber die Strasse befindliche Schule. Den Sommer verbringt er auf eine: 
Schulkinderkolonie. Dank des langen Krankenhausaufenthaltes oder besse1 
gesagt der Aufnahme in das Krankenhaus als Kostgiinger, hatte ich Gelegen 
heit bei ihm wiederholt 24-Stunden-Blutzuckerstudien durchzufiihren. 

4. 4. 38. Blut entnommen zur Bestimmung der Serumasc. S.: die Probe fii 
den Niichternwert zeigt eine leichte Triibung, die Probe 2 Std. nach Belastung 
(10 mg Asc. S./kg Koérpergew.) eine starke Opaleszenz (hatte wie gewéhnlich 
seine Morgenmahizeit und Insulin erhalten). Die Niichternprobe ergibt kein« 
Reduktion nach der Methode von Lund und Lieck (in der Modifikation von 
Herlitz), die 2 Std.-Probe ist fiir eine Titration zu triibe. 

5. 4. 38. Géthlinprobe, wurde in diesem Falle nur am rechten Arm mit 60 
mm Hg/15 Min. ausgefiihrt, da die Venen der linken Armbeuge zu wieder 
holten Blutentnahmen angewandt worden waren. Vor dem Versuch 3 spon 
tane Petechien, wahrend der Stauung kamen weitere 39 Petechien hinzu 
(Kontrollant Dr. Nordenfelt). 

13. 4. 38. Asc. S.-Bestimmung im Blutserum. Niichternwert (5h morgens 
= 0. Zwei Std. nach Belastung mit 10 mg Asc. S./kg Kérpergew. (7 h, somil 
vor der Morgenmahizeit) = 0,42 mg®/o. 

Bei diesem Pat. wurde der Blutzucker am 12. 4. 38 verfolgt, wobei er selbst 
ausgewahlte Mengen des dargebotenen Essens zu sich nimmt. Am 14. 4. 38 
wird die Studie unter exakt denselben Versuchsbedingungen mit Ausnahm: 
davon, wiederholt, dass jetzt unmittelbar nach dem Morgeninsulin 200 mg 
Ase. S. i. v. gegeben werden. 


2?) 


An den beiden Versuchstagen, 12. 4. und 14. 4. 38 verzehrte Mengen: 

7 h 30’: 59 g Brot, 29 g Butter, 250 ccm Mehlsuppe. 

11 h 00’: 65 g Brot, 25 g Butter, 200 ccm Milch, 250 g Hoppelpoppel, 80 g 
rote Riiben. 

14 h 30’: 46 g Brot, 13 g Butter, 200 cem Milchkakao. 

17 h 30 ’: 100 g Lachspudding, 20 g Buttersauce, 155 g Pflaumencreme, 200 
cem Milch. 


Tab. D 1 a. 


Wir sehen somit wie die Blutzuckerwerte an den beiden Versuchstagen 
wahrend des starken Insulineffektes zwischen 7 und 10 h 30’ einander folgen, 
wahrend im weiteren Verlauf wahrend der Asc. S.-Zufuhr die hohe Blutz.- 
Steigerung von 11—17 h bleibt aus (s. Tabelle D 1 b). 

Pat. erhalt in der Zeit vom 15. 4.—18. 5. 38 taglich 100 mg Asc. S. per os. 

9. 5. 38. Géthlinprobe wie vorher mit 60 mm Hg/15 Min. am rechten arm, 
ergibt jetzt nur 1 Petechie. 

10. 5. 38. Serumasc. S. ergibt jetzt einen Niichternwert von nicht weniger 
als 1,18 mg®/o, der nach Belastung mit 10 mg Asc. S./kg Kérpergew. (299,8 
mg) auf 1,85 mg°/o ansteigt. Die Insulindosen wurden wdhrend dieser Zeit 
herabgesetzt (vom 21. 4. an), und zwar um 4 + 41. E. 

Als der Versuch bei diesem guten C-Standard wiederholt wurde, zeigen beide 
Blutzuckerkurven einen regelmiassigeren Verlauf auf (Fig. —) und die hohe 
Steigerung von 11—1i7 h. bleibt aus (s. Tab. D 1 b). 

An den beiden Versuchstagen, 11. 5. und 18. 5. 1938 verzehrte Mengen: 

7 h 30’: 56 g Brot, 20 g Butter, 200 ccm Milch, 10 g Zucker. 

10 h 30’: 40 g Brot, 15 g Butter, 250 ccm Milch, 75 g gedimpftes Gemiise, 
10 g Kase. 

14 h 30’: 55 g Brot, 15 g Butter, 300 ccm Schokolade (1 Teeléffel Schoko- 
lade, 2 gehaufte Teeléffel Zucker, 10 g Sahne + Aqua). 

17 h 30’: 75 g Rindfleisch, gekocht mit Meerrettich, 100 g Kartoffel, 250 ccm 
Fruchtsuppe, 10 g Zucker. 

An diesen Tagen wurde auch um 12 h eine Fruchtmahlzeit gegeben: 170 g 
Apfelsine und 60 g Banane. 


Tab. D 1 b. 


Nach dem Sommeraufenthalt auf »Barnens ©», wo es Pat. gut ging, begann 
Pat. nach der Riickkehr in das Elternhaus wieder aus den oben angegebe- 
nen Griinden in Unordnung zu kommen und wurde deswegen erneut am 
19. 8. 38 fiir den fortgesetzten Schulbesuch in der niichsten Folksschule in das 
Krankenhaus aufgenommen. Pat. ist nun auf Insulin Retard umgestellt. Eine 
(nderung der Dosierung wurde die letzten 14 Tage vor der untenstehenden 
Untersuchung nicht vorgenommen (s. Protokoll 24. 10. und 26. 10. 38). 

25. 10. 38. Serumasc. S.: Niichternwert 0,43 mg®/o, 2 Std. nach Belastg. mit 
10 mg Ase. S./kg Kérpergew. (312,5 mg) 2,30 mg®/o. 
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An den beiden Versuchstagen, 24. 10. und 26. 10. 38 verzehrte Mengen: 

7 h 00’: 30 g Brot, 15 g Butter, 100 ccm Mehlsuppe. 

10 h 35’: 55 g Brot, 20 g Butter, 250 ccm Milch, 2 Eier. 

14 h 45’: 70 g Brot, 20 g Butter, 250 ccm Tee mit 2 Zuckerstiickchen + 20 
Sahne. 

18 h 30’: 30 g Speck, 65 g Kartoffel, 50 g Milchsauce, 250 ccm Saftsuppe. 

Verzehrte Wassermenge: 7 h 25’: 50 ccm, 8 h 50’: 150 ccm. 


Tab. D1 c. 


Ein Studium der Spontanvariationen des Blutzuckers wihrend zwei ve! 
schiedener Tage, 14. 11. und 16. 11. 38 mit gleichartiger Behandlung un 
Kost ergibt untenstehendes Ergebnis. Die Insulinzeiten sind seit Monaten dix 
selben, doch wurde die Dosis am 29. 10. 38 von 56 + 24 auf 56 + 361. I 
erhoht. 

An den beiden Versuchstagen, 24. 11. und 16. 11. 1938 verzehrte Mengen: 

7 h 27’: 52 g Brot, 28 g Butter, 5 g Kakao, 30 g Zucker, 50 ccm Sahne, 10) 
ccm Wasser. 

10 h 57’: 80 g Brot, 35 g Butter, 85 g Ei, 15 g Mettwurst, 250 ccm Milch. 

15 h 00’: 20 g Hartbrot, 20 g Zwieback, 20 g Butter, 200 ccm Tee, 5 
Zucker. 

18 h 20’: 100 g Wurst, 120 g Kartoffel, 90 g griine Bohnen, 300 cem Pflat 
mensuppe. 

Verzehrte Wassermenge: 9 h 23’: 150 ccm, 19 h 30’: 150 ccm. 


Tab. D 1 d. 


Bem. Die Blutzuckerkurve liegt jetzt am 2. Versuchstage héher als ai 
ersien, wihrend sie in allen Versuchen mit Asc. S.-Zufuhr (4 Doppelve: 
suche) niedriger liegt. 

Noch einmal, also das 4. mal, wurden bei diesem Pat. die Tagesvariatione 
des Blutzuckers ohne und mit Zufuhr von Asc. S. studiert, nimlich ai 
15. 12. und 17. 12. 38 (s. Tabelle D 1 e, Fig. 36 e). 

An diesen beiden Versuchstagen verzehrte Mengen: 

7 h 00’: 50 g Brot, 20 g Butter, 250 g Schokolade. 

11 h 05’: 40 g Brot, 45 g Butter, 30 g Schinken, 185 gebratenes Ei, 250 ccn 
Milch, 70 g Apfel. 

15 h 00’: 20 g (hartes) Brot, 20 g Butter, 25 g Zwieback, 10 g Zucker, 25) 
ecm Tee. 

18 h 20’: 200 g Erbsensuppe, 80 g Schweinefleisch, 140 g Pfannkuche: 
30 g Preiselbeeren. 

Verzehrte Wassermengen an beiden Versuchstagen dieselben. 

16. 12. 38. Serumasc. S.: Niichternwert 0,70 mg®/o, 2 Std. nach Belastun 
mit 10 mg/kg Koérpergew. (316 mg Asc. S.) 2,80 mg®/o. 


Tab. D 1 e. 
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Fall 2. Siv. L. Geb. 15. 5. 31. Einziges Kind. Urgrossmutter miitterlicherseits 
ekam mit 60 Jahren einen Diabetes, sonst keine bekannte Hereditat. Dia- 
vetes des Pat. begann im Juli 1933, wurde auf freie Kost und Insulin Leo 
ingestellt. Wurde 4 Jahre lang brieflich versorgt und es ging ihm ausge- 


zeichnet. Aufgenommen am 8. 6. 38 zur Umstellung auf Insulin Retard. 


3. 7. 38: Géthlinprobe 60 mm Hg/15 Min., rechter Arm: keine Petechien. 
4, 7. 38: Serumasc. S.: Niichternwert 0,26 mg®/o, 2 Std. nach Belastg. mit 
i0 mg Asc. S./kg Koérpergew. (300 mg) 1,60 mg®/o. 

Insulindosierung seit dem 15. 6. 38 unverandert. 

An den beiden Versuchstagen, 3. 7. und 5. 7. 1938 verzehrte Mengen: 

7 h 50’: 80 g Brot, 22 g Butter, 20 g Kase, 250 ccm Mehlsuppe. 

11 h 06’: 66 g Brot, 20 g Butter, 300 ccm Milch, 2 Eier. 

15 h 05’: 95 g Kalbfleisch, 105 g Kartoffel, 60 g Sauce, 250 ccm Aprikosen- 
suppe (10 Aprikosen). 

19 h 06’: 50 g Brot, 15 g Butter, 110 g Haferflockenbrei, 250 cem Milch. 


Tab. D 2. 


Fall 3. Mossen A., geb. 5. 5. 23. Erstgeboren von 3 Geschwistern. Grossvater 
viterlicherseits hatte im Alter Diabetes. Eltern und beide Geschwister gesund. 
Nach einigen Tagen mit einer fieberhaften Erkrankung begann im Okt. 1930 
Pat. allmahlich durstiger zu werden und trank mehr als gewoéhnlich. Der 
Diabetes wurde bei Aufsuchung eines Arztes am 23. 12. 30 festgestellt. Wurde 
auf Diat bis zum Sept. 1931 gesetzt, in diesem Zeitpunkt wurde Insulin ein- 
gesetzt. Seit Herbst 1933 freie Kost + Insulin. Wurde zur Aufnahme der 
Blutzuckerkurve fiir einen Tag am 12. 7. 38 in das Krankenhaus aufgenom- 
men, wobei das Insulin von Retard 52 + Leo 28 I. E. auf Retard 52 + Leo 
20 I. E. gesenkt wurde; Pat. steht seitdem auf dieser Dosis und wird am 
21. 8. 38 zur untenstehenden Untersuchung in das Krankenhaus bestellt. 
24. 8. 38. Géthlinprobe 50 mm Hg/15 Min.: rechter Arm keine Petechien. 
Serumasce. S.: Niichternwert 0,72 mg®/o, 2 Std. nach Belastg. mit 10 mg Asc. 
/kg Kérpergew. (663 mg) 2,35 mg®/o. 

An den beiden Versuchstagen, 23. 8. und 25. 8. 1938 verzehrite Mengen: 

7 h 30’: 70 g Brot, 30 g Butter, 20 g Kise, 250 ccm Mehlsuppe. 

11 h 00’: 70 g Brot, 30 g Butter, 25 g Kise, 250 ccm Milch, 1 Ei. 

14 h 30’: 60 g Brot, 20 g Butter, 250 ccm Milch. 

18 h 00’: 150 g Griespudding, 30 g Preiselbeerkompott, 30 g Rhabarberreis, 
250 ccm Milch. 


Tab. D 3. 


Bei diesem guten C-Standard wurde somit kein Effekt einer Extra-C-Zufuhr 
erzielt. Auf Grund der hohen Lage des Blutzuckers wird die Insulinmedika- 
tion vor der Entlassung genau eingestellt, nimlich auf 2 Dosen Retard (48 

- 32 1. 

Fall 4, Sigrid S. Geb. 11. 10. 32. Einziges Kind. Aufgewachsen in einem 
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Kinderheim. Mutter geisteskrank. Keine nihere Angaben tber Hereditat zu 
erhalten. Diabetes wurde 1937 diagnostiziert. Wurde in einem Krankenhau 
auf dem Lande mit freier Kost ohne Zucker + 32 I. E. Zinkprotamininsulin 
behandelt. Hatte Neigung zu Insulinbeschwerden. Im Sommer 1938 in ein 
Haushaltsschule fiir Madchen in der Nahe von Stockholm aufgenommen, 
wurde von dort aus am 28. 7. 38 im Krankenhaus aufgenommen. Wurd 
am 31. 7 auf Insulin Retard in derselben Dosis (32 I. E.) umgestellt. An 
10. 8. wurde diese Dosis auf 40 I. E. erhéht, um am 21. 8. wieder auf 32 
I. E. herabgesetzt zu werden. Keine Kosteinschrinkung im Krankenhaus. 

29. 8. 38. Géthlinprobe 50 mm Hg/15 Min.: linker Arm 3 Petechien. 

Serumasce. S.: Niichternwert 0,55 mg®/o, 2 Std. nach Belastg. mit 10 m 
Asc. S./kg Kérpergew. (223 mg) 1,19 mg®/o. 

An den beiden Versuchstagen, 28. 8. und 30. 8. 1938 verzehrte Mengen: 

7 h 15’: 20 g Brot, 5 g Butter, 250 ccm Mehlsuppe. 

10 h 15’: 20 g Brot, 5 g Butter, 250 ccm Milch, 10 g Kise, 1 Ei. 

14 h 30’: 60 g Wurst, 30 g Kartoffel, 60 g Sauce, 450 ccm Rhabarbersupp 

i8 h 15’: 20 g Brot, 5 g Butter, 150 g Hafergriitze, 150 ccm Milch. 


Tab. D 4 a. 


Wahrend der Zeit vom 3. 9.—7. 9. 1938 (mit Ausnahme vom 24. 9.—28. 9 
erhielt diese Pat. 150 mg Asc. S. tagl. per os. 

22. 9. 38. Serumasc. S.: Niichternwert 1,23 mg®/o, 2 Std. nach Belastg. mi! 
10 mg Asc. S./kg K6rpergew. (218 mg) 2,20 mg®/o. 

Der Versuch die Untersuchung zu wiederholen missgliickte, da Pat. di 
gelbe Riibensuppe des Mittagessens nicht gerne hat und es ihr mit einig: 
Anstrengung gelingt das Mittagessen am zweiten Versuchstag zu erbrecheu 
weswegen der Versuch abgebrochen werden muss. 

6. 10. 38. Serumasce. S.: Niichternwert 1,58 mg®/o, 2 Std. nach Belastg. m 
10 mg Asc. S./kg K6érpergew. (223,5 mg) 2,16 mg®/o. 

Der Versuch wird am 5. 10. und 7. 10. 1938 bei derselben Behandlung wie 
im unmittelbar vorhergehenden Protokoll, mit der Erweiterung, durchg 
fiihrt, dass auch die Wasserzufuhr kontrolliert wird am ersten Tage wu! 
die gleiche Wassermenge zur entsprechenden Zeit am 2. Versuchstag v: 
abreicht wird. Wasser: 7 h 35’: 150 ccm, 8 h 00’: 100 ccm, 10 h 30’: 100 ccm 
18 h 15’: 100 cem und 18 h 30’: 150 ccm. (Pat. ist tiberhaupt von sehr la 
nischer Stimmung). 


Tab. D 4b. | 


Fall 5. Lennart L. Geb. 19. 11. 25. Einzgies Kind. Keine Diabetesfille in di: 
Familie bekannt. Mitte Sommer 1934 vermehrtes Durstgefiihl und Abmag 
rung. Kam deswegen am 2. 8. 34 in das Krankenhaus, wo Diabetes fes 
gestellt wurde. Freie Kost + Insulin von Anfang an. Dann poliklinisch b 
handelt, was ausgezeichnet ging. Keine Veranderung der Behandlung sv | 
Monaten. Wurde am 26. 9. 38 zur Umstellung von Insulin Vitrum auf Reta: ! 


DIY 


in das Krankenhaus gerufen, wobei die untenstehende Untersuchung aber 
zuerst durchgefiihrt wurde. 

27. 9. 38. Géthlinprobe 50 mm Hg/15 Min., rechter Arm 2 Petechien. 

28. 9. 38. Serumasc. S.: Niichternwert 0,22 mg°®/o. 2 Std. nach Belastg. mit 
10 mg Asc. S./kg K6rpergew. (455 mg) 1,56 mg?®/o. 

An den beiden Versuchstagen 27. 9. und 29. 9. 1938 verzehrte Mengen: 

7 h 35’: 30 g Brot, 20 g Butter, 40 g Kiise, 15 g Wurst, 115 g Brei, 250 ccm 
Milch. 

11 h 00’: 55 g Brot, 25 g Butter, 20 g Schinken, 2 gebratene Eier, 200 ccm 
Milch. 

15 h 00’: 80 g hartes Brot, 35 g Butter, 250 ccm Milch, 140 g Apfel. 

17 h 05’: 18 Brot, 10 g Butter, 105 g Fischfarce, 100 g Sauce, 115 g Kar- 
toffel. 

19 h 30’: 95 g Brot, 25 g Butter, 150 cem Milch. 

Verzehrte Wassermenge an beiden Versuchstagen: 9 h 55’: 50 cem, 12 h 
17’: 100 ccm, 16 h 22’: 100 ccm, 19 h 00’: 90 ccm, 3 h 20’: 150 ccm. 


| Tab. D 5. 


Fall 6. (Frischer, unbehandelter Fall.) Ingemar F. Geb. 1. 1. 27. Erst- 
geboren von 4 Geschwistern. Grossvater viterlicherseits hatte Altersdiabetes. 
Pat. kam am 1. 10. 38 in das Krankenhaus. War im letzten Jahre »unge- 
wohnlich gesund» gewesen, und zwar bis vor 14 Tagen, da erhéhtes Durst- 
gefiihl, haufiges Urinieren und Abmagern auftrat (soll etwa 2,5 kg in 14 Tg. 
abgenommen haben). Pat. ist mager, lang und asthenisch (Lange 151 cm, 
Gew. 35,7 kg bei nicht niichternem Magen) aber lebhaft und unbeeintrich- 
tigt. S. R. 5 mm/I1 Std. 

4. 10. G6thlinprobe 50 mm ig/15 Min., rechter Arm 1 Petechie, linker Arm 
1 Petechie. 


5. 10. Serumasc. S.: Niichternwert missgliickt, 2 Std. nach Belastg. mit 
10 mg Asc. S./kg Kérpergew. (340 mg) 1,89 mg®/o. 

6. 10. Serumasc. S.: Niichternwert (5 h 45’ morgens) 1,40 mg®/o, 15/4 Std. 
nach Belastg. 2,11 mg®/o. 

Blutzuckerkurve wurde am 3. 10. verfolgt, da aber Pat. am Abend zu viel 
gegessen hatte und in das Uringefaiss erbrach, konnte das Ergebnis nicht 


spateren Vergleichen zugrundegelegt werden, sondern die Untersuchung wurde 
am 4, 10. und 6. 10. 1938 wiederholt. Pat. ist bettlagerig. 

An beiden Tagen verzehrte Mengen: 

7 h 30’: 65 g Brot (2 Stiicke hartes und 3 weiches Brot), 15 g Butter. 10 g 
Kakao, 100 ccm Wasser, 10 g Sahne. 

11 h 00’: 75 g Brot (2 Stiicke hartes und 3 weiches Brot), 45 g Butter, 2 
Eier = (90 g), 600 ccm Milch. 

12 h 00’: 190 g Apfelsine. 

15 h 00’: 100 g Kotelett, 120 g Blumenkohl, 170 g gekochte Apfel, 170 cem 
Milch. 
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18 h 30’: 50 g Brot (3 Stiick weiches), 40 g Butter, 320 g Roggenmehlbrei 
500 ccm Milch. 

Wasser wurde am ersten Tag nach Belieben getrunken und wurde am 2. 
Versuchstag in gleichen Mengen zu den entsprechenden Zeiten gegeben: 

8 h 30’: 50 ccm, 12 h 30’: 50 ccm, 16 h 55’: 200 ccm, 19 h 30’: 100 cem 
20 h 30’: 50 ccm, 23 h 10’: 50 ccm. 

Am 4. 10. erbrach Pat. 23 h 30’ eine geringere Menge, sonst wurde abe 
der Versuch durch nichts gestért. 


| Tab. D 6a. 


Pat. wurde auf freie Kost + Insulin eingestellt. Nachdem die Insulin 
dosen vom 13. 10. an konstant gehalten worden waren, wurde der Blut 
zucker erneut 24 Std. verfolgt, und zwar teils ohne und teils mit einer Extra 
C-Zufuhr am 1. 11. bzw. 3. 11. 1938 (s. Tabelle D 6 b). 


Tab. D 6 b. 


2. 11. 38. Serumasce. S.: Niichternwert 0,12 mg®/o, 2 Std. nach Belastg. mit 
10 mg Asc. S./kg Kérpergew. (384 mg). 1,20 mg®/o. 

An den beiden Versuchstagen, 1. 11. und 3. 11. 1938 verzehrte Mengen: 

7 h 35’: 70 g Brot, 25 g Butter, 150 g Brei, 250 ccm Milch. 

10 h 35’: 45 g Brot, 20 g Butter, 35 g Kise, 3 Eier, 250 ccm Milch. 

14 h 30’: 40 g hartes Brot, 25 g Butter, 20 g Zwieback, 25 g Kise, 250 ccm 
Schokolade, 75 g Apfel. 

18 h 00’: 35 g Fleisch, 55 g Kartoffel, 60 g Reis, 50 g Sauce, 140 g Creme, 
200 ccm Milch. 

Verzehrte Wassermenge: 8 h 40’: 120 ccm, 17 h 15’: 100 ccm. 

Da der Fall fiir eine Behandlung mit Insulin Retard als geeignet erschien, 
wurden die beiden Injektionen mit Insulin Vitrum gegen zuerst eine Inj 
Retard + eine Inj. Vitrum ausgetauscht. Bei allmahlicher Verminderung de: 
letzteren und Erhéhung der ersteren, kam man am 11. 10. auf eine einzig« 
Injektion, namlich 48 I. E. Retard um 7 h morgens. Diese Dosis wurde am 
16. 11. (5 Tage vor dem Versuch) auf 40 I. E. herabgesetzt. 

In der Krankenhauskost war in der Regel eine Zwischenmahizeit mit Ap 
felsinen oder Hagebuttentee enthalten und der C-Standard des Pat. wurd 
wahrend des Krankenhausaufenthaltes besonders gut. 

22. 11. 38. Serumasc. S.: Niichternwert 1,49 mg®/o, 2 Std. nach Belastung mit 
10 mg Asc. S./kg Koérpergew. (407 mg) 3,02 mg®/o. 

An den beiden Versuchstagen, 21. 11. und 23. 11. verzehrte Mengen: 

7 h 20’: 100 g Brot, 30 g Butter, 15 g Kase, 250 ccm Milch, 15 g Kakao 
25 g Zucker. 

10 h 25’: 90 g Brot, 30 g Butter, 15 g Kise, 250 ccm Milch, 2 Eier (105 g), 
90 g Apfel, 30 g Bonbon. 

15 h 05’: 20 g hartes Brot, 20 g Zwieback, 20 g Butter, 250 ccm Tee, 12 
g Zucker. 


17 h 50’: 75 g Fleisch, 110 g Kartoffel, 80 g Sauce, 250 ccm Aprikosensuppe. 
Verzehrte Wassermenge: 8 h 45’: 150 ccm, 19 h 30’: 50 ccm. 


Tab. D 6c. 


Fall 7. Nils Erik E. Geb. 13. 1. 32. Einziges Kind. Diabetesfalle nicht be- 
kannt in der Familie. Wahrend des Sommeraufenthaltes auf dem Lande 1936 
gesund und frisch, aber nach der Riickkehr in die Stadt in Sept. begann Pat. 
iiber Miidigkeit zu klagen. Immer die schlechte Angewohnheit gehabt zwi- 
schen den Mahlzeiten Wasser zu trinken, trank 5—6 Glaser tagl; da er aber 
im Laufe von 14 Tg. diese Menge auf 25 Gliser tigl. erhéhte, wurde am 
15. 10. 36 ein Arzt aufgesucht, der Diabetes mellitus feststellte. Wurde am glei- 
chen Tag in das »Norrtull Krankenhaus» aufgenommen und wurde seitdem 
mit freier Kost und Insulin Vitrum behandelt. 

Wurde am 3. 10. 38 in das Krankenhaus zur Umstellung auf Insulin Re- 
tard berufen. Zuerst wurde aber die untenstehende Untersuchung durchge- 
fiihrt. 

4. 10. 38. Géthlinprobe, 50 mm Hg/15 Min., rechter Arm 6 Petechien, linker 
Arm 1 Petechie. 

5. 10. 38. Serumasc. S.: Niichternwert 0,30 mg®/o, 2 Std. nach Belastg. mit 
10 mg Asc. S./kg Korpergew. (244 mg) 0,22 mg®/o. 

An den beiden Versuchstagen, 4. 10. und 5. 10. verzehrte Mengen: 

8 h 30’: 28 g Brot (2 Stiicke weiches, 1 Stiick hartes), 15 g Butter, 200 g 
Brei, 200 ccm Milch. 

11 h 05’: 30 g Brot, 25 g Butter, 250 ccm Milch, 2 Eier (100 g). 

15 h 00’: 25 g Brot, 15 g Butter, 200 cem Milch. 

17 h 07’: 35 g Dill-Fleisch, 65 g Kartoffel, 55 g Sauce, 150 cem Pflaumen- 
suppe. 

Verzehrte Wassermenge: 7 h 15’: 200 ccm, 9 h 55’: 150 ccm, 16 h 45’: 200 


ccm, 


Tab. D 7. 


Die Blutzuckerkurve des Pat. ist nicht zufriedenstellend und Pat. hatte 
auch in vereinzelten Urinproben eine Spur Azidose (Legal pos. Gerhard neg.) 
wahrend der beiden Versuchstage. Wurde auf Retard umgstellt und am 22. 
10. 38 bei weiterer poliklinischer Kontrolle entlassen. Vor der Entlassung 
wurde der C-Standard kontrolliert, nachdem Pat. 10 Tg. lang tagl. ein Glas 
\etwa 100 ccm) Hagebuttentee bekommen hatte: 

20. 10. 38: Serumasce. S.: Niichternwert 1,50 mg®/o, 2 Std. nach Belastg. mit 
10 mg Asc. S./kg Koérpergew. (246 mg) 3,12 mg®/o. 

Fall 8. (frischer, unbehandelter Fall.) Magnhild M. Geb. 21. 9. 29. Fiinft- 
geborene von 5 Geschwistern. Mutter tot. Keine sicheren Angaben iiber He- 
reditat und friihere Anamnese zu erhalten. Geschwister gesund. Pat. war im- 
mer anfallig fiir sog. Erkaltungskrankheiten. Nach 3 Wochen anhaltenden 
Beschwerden mit Miidigkeit, vermehrtem Durstgefiihl und hiufiger Urin- 
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entleerung sowie Abmagerung, kommt sie am 5. 10. 38 in das Krankenhaus 
Ist da mager und asthenisch, Lippen und Haut sind trocken. Riecht nach 
Aceton. Augenbulbi fest. Atmung normal. Rachen leicht gerétet. Am 11. 10. 
wird lebhafte, diffuse Rétung und missige Rachenschwellung festgestellt. 
Temp. die ersten 14 Tg. subfebril im Krankenhaus. Sonst o. B. von Seiten des 
Status. Rest-N am 14.10.25 mg®/o, S. R. die ganze Zeit iiber normal (2—4 mm/1 
Std.). 

7. 10. 38. Géthlinprobe, 50 mm Hg/15 Min.: rechter Arm 0 Petechien, lin- 
ker Arm ebenfalls 0 Petechien. 

8. 10. 38. Serumasc. S.: Niichternwert 0,31 mg®/o, 2 Std. nach Belastg. mit 
10 mg Asc. S./kg Kérpergew. (282 mg) 1,61 mg®/o. 

9. 10. 38. Serumasc. S.: Niichternwert 1,25 mg®/o. 

Bevor Pat. in Behandlung genommen wird, wird der Blutzucker 24 Std. 
lang, und zwar teils ohne und teils mit gleichzeitiger Asc. S.-Zufuhr, verfolgt. 
Trotz der Racheninfektion erfihrt die Blutzuckerlage waihrend des dreitagigen 
Wartens ohne Insulin (aber mit Asc. S.) keine ungiinstige Verinderung, s. 
Tabelle D 8 a (Pat. ist bettlagerig). 

An den beiden Versuchstagen, 7. 10. und 9. 10. 1938 verzehrte Mengen 
(kein Zucker in den Speisen): 

7 h 30’: 30 g Brot, 10 g Butter, 200 ccm Schokolade. 

11 h 00’: 20 g Brot, 5 g Butter, 450 ccm Milch, 1 gebratenes Ei (50 g). 

12 h 30’: 70 g Banane, 70 g Pfirsich. 

14 h 30’: 20 g Brot, 15 g Butter, 250 ccm Milch. 

17 h 30’: 50 g Kohlrolle, 20 g Kartoffel, 40 g Sauce, 125 g gekochte Apfel. 
100 ccm Sahne. 

Verzehrte Wassermenge: 6 h 20’: 250 ccm, 11 h 30’: 200 ccm, 15 h 15’: 
200 cem, 17 h 25’: 200 cem, 18 h 25’: 200 ccm, 18 h 45’: 200 ccm. 
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Tab. D 8 a. 


Pat. wurde auf freie Kost und Insulin Retard eingestellt. Vom 2. 11. 1938 
an wurde die Insulindosis (52 I. E.) konstant gehalten und die Untersuchung 
wurde am 17. 11. und 19. 11. wiederholt. 

18. 11. 38. Serumasc. S.: Niichternwert 1,43 mg®/o, 2 Std. nach Belastg. mit 
10 mg Asc. S./kg K6rpergew. (325 mg) 2,16 mg®/o. 

An den beiden Versuchstagen, 17. 11. und 19. 11. 1938 verzehrte Mengen: 

7 h 25’: 110 g Brot, 35 g Butter, 10 g Kakao, 30 g Zucker, 200 ccm Was- 
ser, 50 ccm Sahne. 

11 h 00’: 60 g Brot, 20 g Butter, 2 gekochte Eier (105 g), 250 ccm Milch. 

14 h 55’: 20 g Brot (hartes), 25 g Zwieback, 20 g Butter, 250 ccm Tee, 5 g 
Zucker. 

17 h 30’: 150 g Fleichklésschen mit Sauce, 150 g Kartoffel, 250 ccm 
Schwarzbeersuppe. 

18 h 15’: 150 g Apfelsine, 20 g-Schokoladetafel. 
Verzehrte Wassermenge: 9 h 25’: 200 ccm, 19 h 15’: 200 ccm. 


Tab. D 8 b. 


Pat. ging es im weiteren Verlauf ausgezeichnet und die Insulindosis konnte 
auf 36 I. E. herabgesetzt werden. Sie wurde vor dem Sommeraufenthalt am 
20. 5. 39 zu einer Serienuntersuchung in das Krankenhaus gerufen, wobei 
beabsichtigt war, auch die Spontanvariationen zu untersuchen. Pat. war 
aber bei der Aufnahme mit einem Katarrh behaftet und wies einen geréte- 
ten Rachen auf. 

Nachmittagstemp. am 20.5. 21.5. 22.5. 23.5. 24.5. 
38.1 37.9 37.5 37.0° 37.1 


Als der Blutzucker am 22.5. und 24. 5. 24 Std. lang verfolgt wurde, lagen 
keine identischen Voraussetzungen vor, indem Pat. am 2. Versuchstag 
afebril ist. Der Versuch zeigt statt dessen eine Besserung im Zusammenhang 
mit der iiberwundenen Infektion. Trotz der Jahreszeit war der C-Standard 
der Pat. ausgezeichnet (hatte Hagebuttensuppe in der Kost). 

25. 5. 39. Serumasce. S.: Niichternwert 0,51 mg°/o, 2 Std., nach Belastg. mit 
10 mg Asc. S./kg KGrpergew. (362 mg) 2,43 mg°/o. 

An den beiden Versuchstagen, 22. 5 und 24. 5. 1939 verzehrte Mengen: 

7 h 30’: 50 g Brot (hiervon 30 g Hartbrod), 15 g Butter, 2 Teeléffel Kakao, 
15 g Zucker, 300 ccm Milch. 

11 h 03’: 30 g Brot (hiervon 15 g Hartbrod), 10 g Butter, 20 g Kise, 1 Ei, 
300 ccm Milch, 50 g Tomate. 

15 h 05’; 30 g hartes Brot, 15 g Butter, 15 g Kise, 300 ccm Tee, 10 g Zuc- 
ker, 20 ccm Sahne. 

17 h 30’: 55 g Fleisch, 90 g Kartoffel, 30 g Sauce, 10 g Butter, 200 ccm 
Schwarzbeersuppe, 10 g Zwieback. 

Verzehrte Wassermenge: 8 h 45’: 150 ccm, 9 h 50’: 100 cem, 10 h 10’: 
50 ccm. 


Tab. D 8 «. 


Fall 9. Ulla-Britt P. Geb. 15. 5. 1925. Letztgeboren von 4 Geschwistern. 
Vater leidet an Asthma (begann 1 Jahre nach der Geburt d. Pat.). Hereditat 
fiir Diabetes nicht bekannt. Sept. 1930 hatte ein Bruder der Pat. Gelbsucht. 
Pat. hatte gleichzeitig (wie der Bruder) Fieber, Erbrechen und entfarbte 
Faeces soll aber nicht gelb gewesen sein. Seitdem nicht vollstandig gesund. 
Schlechterer Appetit, Neigung zu Verstopfung, vermehrtes Durstgefiihl, haufi- 
ges Wasserlassen, Abmagerung. Kommt in Praekoma am 14. 1. 1931 in das 
Krankenhaus. Wird auf Diat + Insulin eingestellt. Wird im Juni 1934 auf 
freie Kost und Insulin umgestellt. Pat. ging es dann so gut, dass sie sich 
nicht vor dem 10. 10. 1938 zur Kontrolle eingestellt hat. Die Mutter hatte im 
Friihsommer das Insulin Vitrum auf 28 + 32 I. E. (von friiher 20 + 28) er- 
héht. Ausgezeichneter Allg. Z., ist aber die ersten 5 Wochen im Krankenhaus 
subfebril, ohne dass die eigentl. Fieberursache nachgewiesen werden konnte 
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(tuberkulinneg., tonsillektomiert), man beobachtet aber bei tonsillektomierten 
oft langanhaltendes Fieber bei unbedeutender oder unsicherer Rétung des 
Rachens. 

19. 10. 38. Serumasc. S.: Niichternwert 0,39 mg®/o, 2 Std. nach Belastg. mit 
10 mg Asc. S./kg K6rpergew. (404 mg) 1,98 mg®/o. 

Temp. an den beiden Versuchstagen, 18. 10. und 20. 10. 1938: 37,8° bzw. 
38° nachmittags. S. R. am 17. 10. 15 mm/1 Std., 24. 10. 27 mm/1i Std. (es 
besteht somit kein Anlass anzunehmen, dass von dem einen zum anderen 
Versuchstag eine Besserung der fieberhaften Erkrankung eingetreten ist). 

An den beiden Versuchstagen, 18. 10. und 20. 10. 1938 verzehrte Mengen: 

7 h 30’: 55 g Brot, 20 g Butter, 250 ccm Brei. 

10 h 30’: 40 g Brot, 15 g Butter, 250 ccm Milch, 2 Eier. 

14 h 30’: 60 g Brot, 20 g Butter, 250 cm Milch. 

19 h 25’: 60 g Fleisch, 50 g Kartoffel, 60 g gelbe Riiben, 30 g Fleischsauce, 
250 g Schwarzbeersuppe. 

Verzehrte Wassermenge: 7 h 02’: 250 ccm, 7 h 50’: 200 ccm, 15 h 25’: 200 
cem, 19 h 45’: 250 ccm. 


| Tab. D9 a. 


Am 23. 10. 38 wurde der Versuch eingeleitet allmahlich auf Insulin Retard 
iiberzugehen, da aber das Ergebnis nach der Umstellung schlechter war als 
vorher, ging man am 1. 12. auf Insulin Vitrum zuriick; Dosierung: 36 + 32 
I. E. Am 10. 12. wurde der Blutzucker 24 Std. lang verfolgt und am 12. 12. 
wurde diese Studie wiederholt um eine Vorstellung iiber die Grésse evt. 
Spontanvariationen zu erhalten. 

An den beiden Versuchistagen, 10. 12. und 12. 12. 38 verzehrte Mengen: 

7 h 22’: 50 g Brot, 25 g Butter, 15 g Kise, 5 g Kakao, 30 g Zucker, 200 ccm 
Wasser. 

11 h 00’: 60 g Brot, 25 g Butter, 15 g Kase, 180 g gebratenes Ei, 5 g Wurst, 
250 cem Milch, 55 g Banane. 

15 h 00’: 20 g (hartes) Brot, 25 g Zwieback, 15 g Butter, 20 g Kise, 250 ccm 
Tee, 10 g Zucker. 

19 h 00’: 160 g Fleisch mit gelben Riiben, 100 g Kartoffel, 250 g Frucht- 
suppe, 150 cm Milch. 

Verzehrte Wassermenge: 9 h 00’: 100 ccm, 16 h 25’: 100 ccm, 18 h 15’: 200 
ccm, 3 h 10’: 100 ccm. 


| Tab. D 9b. | 


Die Spontanvariationen wurden bei dieser Pat. nocheinmal studiert, und 
zwar am 20. 12. und am 22. 12. 38. Wahrend des Versuches am 22. 12. war es 
aber auf der Abteilung etwas unruhig, da ein Varicellenfall entdeckt wurde 
und Pat. ebenso wie mehrere andere Kinder auf die Isolierungsabteilung ver- 
legt werden musste. Pat. befindet sich ausserdem wegen der vorgenommenen 
Weihnachtsvorbereitungen in einer gewissen Spannung. 
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An den beiden Versuchstagen, 20. 12. und 22. 12. 1938 verzehrte Mengen: 
7 h 30’: 115 g Brot, 20 g Butter, 5 g Kakao, 30 g Zucker, 50 g Sahne, 200 
cem Wasser. 


11 h 00’: 60 g Brot, 20 g Butter, 25 g Kase, 140 g Ei, 250 ccm Milch. 

11 h 50’: 165 g Apfelsine. 

15 h 00’: 20 g Hartbrot, 25 g Zwieback, 20 g Butter, 200 cm Tee, 5 g Zucker. 

19 h 05’: 125 g gemahlenes Fleisch, 130 g Kartoffel, 100 g Sauce, 200 ccm 
Milch, 250 g Apfelsine. 

Verzehrte Wassermenge: 10 h 20’: 200 cm, 17 h 35’: 200 ccm. 


| Tab. D9 | 


Fall 10. (Diabetes + mongoloide Idiotie) Karl, Gustaf L. Geb. 22. 2. 1927. 
Erstgeborener von 2 Geschwistern (Geschwister normal entwickelt). Keine 
Hereditat fiir Diabetes bekannt. Im Anschluss an eine »Influenza» begann er 
ungewohnlich miide und durstig zu sein, entleert grosse Urinmengen. Nachdem 
diese Symptome 14 Tg. lang bestanden haben, wurde ein Arzt aufgesucht, der 
am 20. 10. 35 einen Diabetes feststellte. Wurde am 22. 10. in das Kranken- 
haus aufgenommen und auf freie Kost und Insulin eingestellt. 


Wird zur Kontrolle am 1. 12. 38 aufgenommen. 8 Tage vor der Aufnahme 
wurden die Insulindosen von Insulin Leo 20 + 16 auf 20 + 12 I. E. herab- 
gesetzt, da Pat. an den Abenden unangenehme Insulinsymptome hatte. 

4. 12. 38. Serumasc. S.: Niichternwert 0,56 mg®/o, 2 Std. nach Belastung mit 
10 mg Asc. S./kg Kérpergew. (295 mg) 1,32 mg®/o. 

An den beiden Versuchstagen, 3. 12. und 5. 12. 1938 verzehrte Mengen: 

9 h 20’: 35 g Brot, 20 g Butter, 50 g gebratenes Ei, 150 ccm Mehlsuppe. 

12 h 30’: 30 g Brot, 20 g Butter, 130 g Wurstkuchen, 15 g Preiselbeeren, 
250 ccm Milch. 

15 h 15’: 40 g Brot (hiervon 10 g hartes), 30 g Butter, 300 ccm Milch. 

17 h 45’: 50 g Fleisch, 65 g Kartoffel, 30 g Sauce, 200 ccm Saftsuppe. 

20 h 00’: 150 ccm Milch. 

Verzehrte Wassermenge: 9 h 20’: 150 ccm, 14 h 55’: 100 ccm, 17 h 35’: 150 
ccm, 18 h 25’: 250 ccm, 22 h 50’: 200 ccm, 23 h 05’: 150 ccm. Von den beiden 
letzten Wassermengen trank Patient am 2. Versuchstag nur je einen Mund 
voll, er deutete auf den Bauch und verweigerte den Rest (hatte hernach 
einen grossen Stuhlgang). 


Tab. D 10. 


Wird vor der Entlassung auf Insulin Retard umgestellt. 
Fall 11. (frischer, unbehandelter Diabetes + Tbc. pulm. incipiens) Britta S 
Geb. 22. 3. 1936. Letztgeboren von 2 Geschwistern (Schwester Okt. 1933 an 
tuberkuléser Meningitis gestorben). Keine Hereditaét fiir Diabetes bekannt. 
Abgesehen von einigen Erkaltungen vorher immer gesund gewesen. Nachdem 
Pat. 14 Tg. lang begonnen hatte immer mehr Wasser zu trinken, miide ge- 
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wirkt und etwas abgemagert war, wurde ein Arzt aufgesucht, der Pat. wegen 
Glykosurie am 27. 1. 39 in das Krankenhaus iiberwies. 


Aus dem Status: Nicht beeintrachtigter Allg. Z., Atmung o. B. Katarrha- 
lisch, geréteter, mit Schleim bedeckter Rachen, erbsengrosse Adenitis am 
rechten Kieferwinkel, tiber den Lungen grobe Ronchi. Temp. am 27. 1. 38,5° 
nachmittags, 28. 1—1. 2. afebril, hernach Temp. bis 38° etwa 14 Tg. lang, 
dann weiter steigend und angedeutet remittierend. Bei der Aufnahme tuber- 
kulinneg. mit einem Mantoux bis zu 1 mg. 13. 2. zeigte die Lungenréntgenauf- 
nahme im rechten Mittellappen eine Anzahl vereinzelter, unscharf begrenz- 


Primarkomplex voll entwickelt und die Tuberkulose schritt fort. Am 26. 8. 39 
trat Exitus an Miliartuberkulose ein. M. S. R. bei der ersten Untersuchung 
am 28. 1 = 9 mm/I Std., am 3. 2. = 15 mm, am 10. 2. = 50 mm und im 
weiteren Verlauf kontinuierlich hoch. 

28. 1. 39. Géthlinprobe (kleiner Ring = 4 cm Durchmesser) 50 mm Hg/15 
Min., rechter Arm 2 Petechien, linker Arm 1 Petechie. 

Serumasc. S. konnte nicht bestimmt werden, da die oberflachlichen Venen 
zu fein waren um Blut aus ihnen entnehmen zu k6énnen. 

Bevor Insulin eingesetzt wurde, wurde der Blutzucker 24 Std. lang am 28. 1. 
verfolgt und die Studie am 29. 1. wiederholt, wobei 1000 mg Asc. S. i. m. zu- 
gefiihrt wurden. 

An beiden Versuchstagen verzehrte Mengen, inkl. Wasser: 

20 g Brot, 15 g Butter, 430 ccm Milch, 75 g Brei, 40 g Ei, 2 Scheiben Wurst, 
400 ccm Tee, 125 ccm Sahne, 100 g Fleisch, 40 g Kartoffel, 100 g Saftsuppe, 
95 g Creme, 20 g Zwieback, 475 ccm Wasser. 


Tab. D 11. 


Fall 12. Greta L. Geb. 21. 2. 1933. Letztgeboren von 2 Geschwistern. Keine 
bekannte Hereditat fiir Diabetes. Friiher gesund. 14 Tage auffallend durstig, 
1 Woche zunehmende Appetitlosigkeit und Abmagerung worauf das Mad- 
chen plétzlich apathisch wurde und eine sehr tiefe Atmung bekam, so dass 
an diesem Tage, 11. 3. 36 der Arzt geholt wurde, der Pat. mit der Diagnose 
Praecoma diabeticum in das Krankenhaus einwies. Wurde auf freie Kost und 
Insulin eingestellt. 

Pat. hatte am 1. 2. 1939 kaum etwas zu der Mahizeit um 14 h gegessen, 
sondern war von zu Hause weggesprungen um zu rodeln. Wurde einige 
Stunden spiter bewusstlos am Rodelplatz aufgefunden und wurde in hypo- 
glykamischem Zustand in das Krankenhaus eingeliefert (Creselius-Seiffert 
knapp 50 mg®/o). Erwachte sofort nach intravenéser Glykosezufuhr. Die In- 
sulindosis, die friiher 40 I. E. Retard war, wurde am 2. 2. 39 auf 36 I. E. 
herabgesetzt. 

9. 1. 39. Serumasce. S.: Niichternwert 0,78 mg®/o, 2 Std. nach Belastung mit 
10 mg Asc. S./kg Korpergew. (211 mg) 2,60 mg®/o. 

An den beiden Versuchstagen, 6. 2. und 10. 2. 1939 verzehrte Mengen: 


ter Flecken und Strange, die Moro-Probe fiel pos. aus. Am 22. 2. war der 


8 h 30’: 37 g Brot, 15 g Butter, 230 ccm Mehlsuppe. 
9 h 42’: 100 ccm Hagebuttentee. 
11 h 09’: 24 g Zwieback, 6 g Butter, 250 g Tee, 15 g Zucker, 90 g Apfelsine. 
13 h 00’: 38 g Brot, 17 g Butter, 250 ccm Milch, 48 g gebratenes Ei. 
18 h 05’: 75 g Fleisch, 50 g Fleischsaft, 75 g Weisskraut, 150 ccm Schwarz- 
beersuppe. 

Verzehrte Wassermengen: 8 h 43’: 150 ccm, 16 h 35’: 150 ccm, 19 h 55’: 100 
ccm. 


Tab. D 12 a. 


Wurde am 11. 2. 39 mit Insulin Retard 40 I. E. entlassen, wobei es Pat. 
gut ging. Wurde am 17. 3. 1940 zum Studium der Spontanvariationen des 
Blutzuckers und erneutem Studium des Einflusses der Asc. S. auf den Blut- 
zucker in das Krankenhaus bestellt. 

22. 3. 40. Serumasce. S.: Niichternwert 0,22 mg°/o. Wird mit 10 mg Asc. S./ 
kg K6érpergew. belastet (230 mg), doch gelingt es nicht nach 2 Std. aus- 
reichend Blut fiir eine Analyse zu erhalten. 

An den drei Versuchstagen, 19. 3., 21. 3. und 23. 3. 1940 verzehrte Mengen: 

8 h 30’: 45 g Brot, 20 g Butter, 250 ccm Schokolade. 

11 h 00’: 60 g Brot, 20 g Butter, 250 ccm Milch. 

13 h 00’: 10 g Zwieback, 250 g Tee, 10 g Zucker. 

16 h 00’: 70 g Fleisch, 150 g Wurzelmus, 150 g Pflaumencreme, 100 ccm 
Milch. 

18 h 00’: 65 g Brot (hiervon 30 g hartes), 20 g Butter, 250 cem Milch. 


Tab. D 12 b. 


Fall 13. (Hepatitis und Pancreatitis chron.) Kurt R. Geb. 22. 6. 1927. Letzt- 
geboren von 4 Geschwistern. Vom 21. 4.—5. 12. 1933 im Krankenhaus wegen 
Hepatitis chron. (nicht luetisch) + rechtsseitiges Pleuraexsudat. Tuberkulin- 
negativ. Wurde in der Padiatr. Sektion im Oktober 1933 demonstriert und 
in den Verhandlungen der Gesellschaft veréffentlicht (Vilén). Keine Hereditat 
fiir Diabetes bekannt. Erkrankte am Weihnachtstag 1933 mit schweren Schmer- 
zen im Epigastrium, Erbrechen und vertiefter Atmung. Wird am 26. 12. 1933 
im Praekoma in das Krankenhaus aufgenommen (Diagn.: Hepatitis chron. + 
Pankreatitis chron.). Wurde auf freie Kost und Insulin Vitrum x 2 eingestellt. 
Schwerer Fall. 1934 hatte Pat. Poliomyelitis, die ohne Invaliditaét ausheilte. 
1936 Schadelbasisfraktur. 

Im August 1938 wurde Pat. auf eine Injektion Insulin Retard umgestellt. 
Wird am 5. 2. 39 zur Kontrolle in das Krankenhaus gerufen, wobei die Spon- 
tanvariationen des Blutzuckers bei identischen Versuchsbedingungen sowie 
die Wirkung des Asc. S. auf den Blutzucker untersucht wurden. 

10. 2. 39. Serumasc. S.: Niichternwert 0,78 mg®/o, 2 Std. nach Belastg. mit 
10 mg Asc. S./kg Koérpergew. (254 mg) 2,02 mg®/o. 

An den drei Versuchstagen, 7. 2., 9. 2. und 11. 2. 1939 verzehrte Mengen: 
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7 h 30’: 45 g Brot, 20 g Butter, 250 cem Schokolade. 
11 h 00’: 72 g Brot, 40 g Butter, 450 ccm Milch, 50 g gebratenes Ei. 

15 h 00’: 45 g Zwieback, 16 g Butter, 250 ccm Milch, 120 g Apfel. 

17 h 30’: 100 g Fleisch, 50 g Sauce, 50 g Kartoffel, 50 g griine Bohnen, 
250 ccm Rhabarbersuppe. 


Verzehrte Wassermengen: 7 h 45’: 200 ccm, 13 h 10’: 180 ccm, 16 h 50’: 
200 ccm, 19 h 00’: 200 ccm. 


Tab. D 13. 


Da der Zustand des Patienten nicht zufriedenstellend war, wurde er vor 
der Entlassung auf 2 Dosen Insulin Retard eingestellt. 


Fall 14. (Frischer, unbehandelter Diabetes). Anne-Marie H. Geb. den 14. 10. 
26. Zweitgeborene von 3 Geschwistern. Stammt miitterlicherscits von einem 
jiidischen Geschlecht. Ein Bruder des Grossvaters miitterlicherseits litt an 
Diabetes, der Grossvater miitterlicherseits hat das letzte halbe Jahr Zucker im 
Urin (ist 79 Jahre alt). Eine Kusine der Mutter leidet an Diabetes. Pat. be- 
gann im Herbst 1938 »ganz wild» auf Siissigkeiten zu werden. War friiher 
sehr lebhaft und interessiert, wurde nun immer miider; im Dez. 1938 begann 
sie Schwierigkeiten in der Schule zu bekommen. Allmahlich begann sie 
immer mehr zu trinken, trank auf einmal 2 '/2 Liter Milch und musste nachts 
6—7 mal aufstehen um zu Urinieren. Die Eltern hatten Verdacht auf einen 
Blasenkatarrh. Der Besuch beim Arzt wurde aber auf die Osterferien auf- 
geschoben, wo Pat. Verwandte in Stockholm besuchen sollte. Diese waren 
sehr erschrocken wie das Madchen abgemagert war und suchten sofort einen 
Arzt auf, der Pat. am 16. 4. 1939 wegen Diabetes in das Krankenhaus iiber- 
wies. 


Aus dem Status: V6llig unbeeintrachtigt. Hochrote Gesichtsfarbe. Entspre- 
chendes Fettpolster. 17. 4.: Gew. niichtern) (38,6 kg. Muskulatur o. B. War nach 
den Angaben friiher dick, ebenso wie die Eltern korpulent sind. 

18. 4. 39. Serumasc. S.: Niichternwert 0,62 mg®/o, 2 Std. nach Belastg. mit 
10 mg Asc. S./kg Kérpergew. (396 mg) 1,44 mg®/o. 

Bei der Pat. wurde der Blutzucker ohne und mit Asc. S.-Zufuhr am 17. 4. 
bzw. den 19. 4. 1939 verfolgt (also bevor die Insulinmedikation eingeleitet 
wurde). Verzehrte Mengen an diesen beiden Tagen: 

7 h 30’: 40 g Brot, 10 g Butter, 250 ccm Milch, 7 g Zucker, 5 g Kakao. 

11 h 30’: 45 g Brot, 10 g Butter, 600 ccm Milch, 1 Ei. 

17 h 03’: 80 g Wurst, 190 g Kartoffelmus, 250 ccm passierte Pflaumen- 
suppe, 150 ccm Milch, 12 g Zwieback. 

20 h 00’: 75 g Brot, 20 g Butter, 600 ccm Milch. 

Verzehrte Wassermenge: 8 h 10’: 100 ccm, 9 h 10’: 100 ccm, 10 h 35’: 100 
ccm, 13 h 05’: 100 ccm, 14 h 10’: 100 cem, 15 h 35’: 150 ccm, 19 h 40’: 150 
ccm, 21 h 05’: 150 ccm. 


| Tab. D 14. 


_——< | 
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Fall 15. Ernst, Gilbert P. Geb. 16. 7. 1924. Estgeboren von 2 Geschwistern. 
Keine bekannte Hereditat fiir Diabetes. Der Diabetes des Pat. wurde 1928 


oder 1929 festgestellt. Wurde an anderer Stelle mit Diat und Insulin behan- 
delt, wurde bisher 8mal in einem anderen Krankenhaus behandelt und wurde 
schliesslich 1934 in das hiesige Krankenhaus wegen wiederholten Insulinbe- 
schwerden aufgenommen (war auf der Strasse bewusstlos hingefallen). Wur- 
de auf freie Kost und Insulin Leo 36 + 32 I. E. eingestellt, wobei alles bis 
zum Herbst 1938 gut ging, wo er auf Grund unzufriedenstellender sozialer 
Verhiltnisse und wiederholter Infektionen ernsthaft schlechter wurde. 

Wurde zur Kontrolle am 6. 3. 1939 in das Krankenhaus aufgenommen. Soll 
evt. auf Insulin Retard umgestellt werden (erhielt nachst vorher Insulin 
Vitrum). Vom 29. 3. an betrug die Insulin Retard-Dosis konstant 56 + 36 
I. E., am 20. 4. bzw. 22. 4. wurde die untenstehende Untersuchung ausgefiihrt 
(Tabelle D 15.). 

An den beiden Versuchstagen verzehrte Mengen: 

7 h 30’: 40 g Brot, 10 g Butter, 5 g Kakao, 15 g Zucker, 400 ccm Milch. 

10 h 30’: 40 g Brot, 10 g Butter, 300 ccm Milch, 3 Eier. 

14 h 30’: 300 g Erbsensuppe, 175 g Pfannkuchen, 125 g Preiselbeeren. 

18 h 30’: 40 g Brot, 10 g Butter, 250 g Brei, 100 Preiselbeeren, 600 ccm Milch. 

Verzehrte Wassermenge: 7 h 15’: 150 ccm, 11 h 30’: 150 cem, 16 h 15’: 150 
ccm, 18 h 15’: 150 ccm, 19 h 25’: 150 ccm, 20 h 25’: 150 ccm. 

Bekam ausserdem 9 h 20’ an beiden Tagen 150 g Hagebuttentee und hatte 
wahrend des Krankenhausaufenthaltes fast tgl. Hagebuttentee bekommen, 
weswegen sein C-Standard gut gewesen sein muss (s. Urinausscheidung wei- 
ter unten), obgleich die Angaben iiber die Serumasc. S. leider verloren gegan- 
gen sind. 


Tab. D 15. 


Fall 16. Ake A. Geb. 25. 9. 24. Letztgeborener von 2 Geschwistern. Keine 
bekannte Hereditat fiir Diabetes. Abgesehen von einer missigen exsudativen 
Diathese als kleines Kind gesund bis Sept. 1931. Hustete da leicht und wies 
Temp.-Steigerung auf (nicht bettligerig). Allmahlich miid und schlecht auf- 
gelegt, appetitlos und standig durstig, spiter wieder guter Appetit, aber fort- 
schreitende Abmagerung. Wurde am 2. 10. 1931 in das Krankenhaus ein- 
gewiesen und auf Diit + Insulin eingestellt. Mai 1934 musste er zum 6. 
Mal in das Krankenhaus aufgenommen werden. Wurde auf freie Kost + 
Insulin umgestellt und wurde nachher, nach Angaben der Mutter, wie ein 
anderer Knabe, frisch und tiichtig. Wurde im Februar 1935 fiir einen Tag 
aufgenommen, um den Blutzucker mehrmals zu untersuchen, sonst kein 
Krankenhausaufenthalt bis jetzt (Marz 1941) ausser vom 24. 4.—30. 4. 1939, 
da er freiwillig ins Krankenhaus kommt und sich fiir die untenstehende 
Untersuchung zur Verfiigung stellt; diese beabsichtigt sowohl die Spontan- 
variationen im Verlauf der Blutzuckerkurve von einem Tag zu dem anderen 
zu studieren, sowie den Einfluss von Vitamin C auf dieselbe. 

28. 4. 39. Serumasc. S.: Niichternwert 0,10 mg®/o, 2 Std. nach Belastg. mit 
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10 mg Asc. S./kg K6rpergew. (404 mg) 1,02 mg®/o (bekam nicht 6fters als 
2mal im Monat Hagebuttensuppe, erhielt aber abwechselnde Hausmannskost). 


An den drei Versuchstagen 25. 4., 27. 4. und 29. 4. 1939 verzehrte Mengen: 

7 h 30’: 40 g Brot, 10 g Butter, 5 g Kakao, 10 g Zucker, 250 ccm Milch. 

11 h 00’: 40 g Brot, 10 g Butter, 300 ccm Milch, 2 Eier. 

15 h 30’: 35 g Brot, 15 g Zwieback, 10 g Butter, 10 g Zucker, 300 ccm Tee. 

18 h 30’: 100 g Kalbfleisch, 160 g Kartoffel, 50 g Sauce, 50 g Apfelmus, 
250 ccm Schwarzbeersuppe. 

Verzehrte Wassermenge: 8 h 30’: 150 ccm, 10 h 55’: 100 ccm, 17 h 20’: 150 
ccm, 19 h 35’: 150 ccm. 


| Tab. D 16. 


Fall 17. Gun. I. Geb. 20. 7. 36. Letztgeboren von drei Geschwistern. Keine 
Diabetesfalle in der Familie bekannt. Kommt nicht zum Arzt vor dem 21. 4. 
1937, der sie unmittelbar in das Krankenhaus mit der Diagnose Coma diabe- 
ticum tiberweist (im Alter von 9 Mon.!). War damals seit 2 Mon. mit zeit- 
weiser Apathie und herabgesetztem Appetit sowie Erbrechen beschwert, am 
Tag vor der Krankenhausaufnahme zunehmende Apathie und Erbrechen. Steht 
seitdem auf freier Kost und Insulin. Ausgezeichneter Allgemeinzustand, hat 
aber eine Hepatomegalie! (veréffentlicht von Séderling [2]). 

Wurde am 19. 3. 39 wegen Scharlach im Epidemiekrankenhaus aufgenom- 
men. Kam dann wieder in das »Norrtull-Krankenhaus» zuriick. Hatte da 
Otitis und Lymphadenitis colli, ferner Zeichen fiir Myocarditis und war in 
der Inkubationszeit fiir Varicellen, die sie am 9. 3. bekam. Verblieb im Kran- 
kenhaus bis zum 14. 7. 39, wo sie in gutem Allg. Z. entlassen wurde. Seitdem 
poliklinisch behandelt. 

Untenstehende Untersuchung wurde am 6. 7. und 8. 7. 1939 durchgefiihrt, 
wobei zu bemerken ist, dass Pat. am zweiten Versuchstage (8. 7.) eine mit 
Temp. einhergehende Pharyngitis hatte. Temp.: 

6. 7. 8. 7. 9. 7. 1939 
36,6°—37,1°; 37,0°—37,5°; 37,7°—37,2°; 37,7°—39,3°, hierauf schnell 
abnehmende Temperaturen, am 13. 7. wieder afebril. Insulindosen konstant 
(28 I. E. Retard) seit dem 12. 4. 39. An den beiden Versuchstagen verzehrte 
Mengen: 

7 h 30’: 37 g Brot (hiervon 15 g Hartbrot), 25 g Butter, 400 ccm Tee, 15 g 
Zucker. 

11 h 01’: 21 g Brot, 15 g Butter, 100 g Maizenagriitze, 150 ccm Milch, 15 g 
Apfelmus, 60 g Bananen. 

15 h 02’: 52 g Fleischklésschen, 60 g Sauce, 100 g Gemiisemus, 200 ccm 
Zitronensuppe. 

19 h 00’: 15 g hartes Brot, 10 g Butter, 250 ccm Hafersuppe. 

Verzehrte Fliissigkeitsmenge: 10 h 00’: 100 ccm Hagebuttentee, 15 h 40’: 
70 ccm Wasser, 18 h 10’: 50 ccm Wasser. 

Es konnte nicht ausreichend Blut zur Bestimmung der Serumasce. S. er- 
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halten werden, da aber Pat. wahrend des langen Krankenhausaufenthaltes 
(seit dem 7. 4.) C-reiche Krankenhauskost, in welcher taglich auch Obst und 
Hagebuttentee enthalten war, bekam, muss der C-Standard nach allen Erfah- 
rungen bei der Pat. als sehr gut angesehen werden. (S. auch die protokollierte 
hoéhere Asc. S. Ausscheidung im Urin am 8. 7. nach Verabreichung von 400 mg 


Asc. S. i. v.). 


Tab. D 17. 


Fall 18. Marta B. Geb. 31. 1. 26. Letztgeboren von 5 Geschwistern. Das 
zweitalteste Geschwister bekam im Alter von 16 Jahren einen Diabetes. Die 
iibrigen bisher (Marz 1941) gesund. Eine Schwester und ein Bruder der Mut- 
ter starben an Diabetes vor der Insulinzeit. Der Diabetes der Pat. wurde im 
Aug. 1930 diagnostiziert, stand bis 1932 auf Diat, dann wurde Insulin ein- 
gesetzt. Krankenhausaufenthalt wenigstens 2mal pro Jahr bis sie 1936 im 
Herbst auf freie Kost und Insulin eingestellt wurde, wonach es ihr »gut ging 
und sie weniger empfindlich war». Es handelt sich aber um einen schwere- 
ren Diabetesfall. 

Wurde am 10. 3. 1940 in das Krankenhaus zur untenstehenden Unter- 
suchung gerufen. Insulindosen seit Aug. 1939 konstant. 

Die Untersuchung bezweckt das Studium der Spontanvariationen des Blut- 
zuckers unter identischen Versuchsbedingungen, sowie des Einflusses der Asc. 
S. auf den Verlauf der Blutzuckerkurve. 

14. 3. 39. Géthlinprobe: 15 mm Hg/15 Min., rechter Arm 4 Petechien, linker 
3 Petechien. 

15. 3. 39. Serumasc. S.: Niichternwert 0,24 mg®/o, 2 Std. nach Belastg. mit 
10 mg Asc. S./kg Koérpergew. (370 mg) 1,28 mg®/o. 

An den drei Versuchstagen, 12. 3., 14. 3 und 16. 3. 1939 verzehrte Mengen: 

7 h 20’: 45 g Brot, 20 Butter, 250 ccm Mehlsuppe. 

11 h 00’: 30 g Brot, 25 g Butter, 150 ccm Milch, 160 g Pfannkuchen, 30 g 
Preiselbeeren. 

15 h 00’: 90 g Brot, 20 g Butter, 200 ccm Tee, 7 g Zucker. 

17 h 30’: 25 g Speck, 200 g Nudeln, 250 g Sagosuppe mit Frucht. 

20 h 30’: 60 g Brot, 20 g Butter, 330 ccm Milch. 

Verzehrte Wassermenge: 8 h 45’: 100 ccm, 12 h 06’: 50 ccm, 16 h 05’: 50 cem. 


| Tab. D 18. | 


16 


242 


Diabetesfalle. 


Tabelle D1 a (Fig. 36 a). 


Dat. 
Korperl. (cm) 


Korpergew. (kg) 


Ase. S. (i. v.) 
Insulin Vitrum 


12 4.38 
125,0 
28,8 


68 I.E. (7h) +28 
1. E. (16h30’) 


14.4.38 


28,8 
200 mg (7h6') 
Dtto 


Tabelle D1 b (Fig. 36 b). 


11.5.38 
29,5 
64 [. E. (Th) 


+24 LE, 
(16h30’) 


18.5.38 


29,4 
200 mg (7h2' 
Dtto 


Urin 
cem 


200 
200 
200 
300 


900 


Blutz. mg 


452 
404 


241 
232 
211 


Urin- 
Zucker 


440 


402, 


242 
240 


14.4. 


Blutz. mg% 


7,80: 358 
7,45: 278 


— 15.4. 1Lh=700 


cem, 16,8 g Zucker. 


(Unvollstiindige Unter- 
suchung, nicht aufgenom- 
men in die Zusammenstel- 
lung tiber 
Urinzucker). 


Diurese 


und 


11.5. 


Urin 
ccm 
150 
75 
15 
200 
440 


Blutz. mg% 
480 
432 


347 
282 
218 


38 


Urin- 


Almén neg. 
4,80 


15.45 


Blutz. mg? 
367 
261 


194 
162 
129 
93 
55 
64(10h36’ 
92 


174 

109 (17h10' 
79 

120 

100 


9,30 
10,00 
10,30 
11,00 
11,30 
12.00 
13,00 
14,00 
15,00 
16,00 
17,10 
19,00 
21,00 
23,00 

3.00 

6,18 


Zeit 


7-1 
li—1 
15—1 
19— 


| 
Kér 
Asc. 
7,00 = 7,00 6.55 
7,15 7,80 7,30 
8,00 8,00 
8,15 a 8,80 
8,30 207 9,00 
8,45 206 187 9,30 181 
9,00 174 174 10,00 118 
9,15 176 178 10,30 79 
9,30 196 150 11,00 121 
9,45 155 129 11,30 119 103 
10,00 130 126 12,00 107 109 
10,30 79 82 13,00 81 55 
11,00 148 86 14,00 64 127 
11,30 174 128 15,00 49 144 
12,00 212 148 16,00 163 
13,00 251 139 17,00 101 
15,00 358 167 18,06 143 
i 17.00 344 130 19,00 136 
19,00 105 144 20,00 82 
22,00 74 92 22,00 50 54 
3,00 300 328 3,00 210 245 
6,20 388 374 7,00 358 378 
18.5.38 
| Urin 
Zeit | Zeit Zucker Zucker = 
g ecm g 
6—11 1,6 | 9,15 25 0,82 
11-16 11—16 150 100 1,2 
16—21 16—21 50 ),39 
|| 12,5 || 425 9,46 
16 


Diabetesfalle. 
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Tabelle D1 c (Fig. 36¢). 


Dat. 


Korpergew. (kg) 
Asc. S. (i. v.) 
Insulin Retard 


24.10.38 


30,9 


56 I.E. (7h)+ 
36 I.E. (18h) 


26.10.38 


30,9 
300 mg (7h10’) 
Dtto 


Tabelle D1 d (Fig. 36d). 


14.11.38 
31,1 
56 I.E. (7h) 


+36 LE. 
(18h) 


16.11.38 
31,1 


Dtto 


9,30 
10,00 
10,30 
11,00 
11,30 
12,00 
13,00 
14,00 
15,00 
16,00 
17,10 
19,00 
21,00 
23,00 

3,00 

6.18 


Zeit 


7-11 110 
11-15 290 
15—19 115 


19— 7 175 


Blutz. mg % 


314 


292 


312 
342 
342 
266 
241 
192 
200 
242 
256 


10.38 


Urin 
Zucker 


oy 
/o 


Blutz. mg 


232 
214 


242 
238 
228 
147 
119 

66 
158 
186 
192 
120 

45 
141 
244 
203 
273 
229 
128 

80 

99 


26.10.38 
Urin Urin- 
Zucker 
ecm 
% g 
68 200 1,36 
72 0,27 «0,19 
250 1,60 4,00 
170 2.00 3,40 


560 8,95 


14. 


Zeit Urin 

cem 
7—11 210 
11-15 160 
15-19 270 
19— 7 370 


1010 


Blutz. mg% 


217 374 

310 348 

396 434 

456 466 

416 452 

370 414 

302 356 

263 320 

210 285 

258 334 

315 422 

364 396 

364 411 

324 371 

402 456 

368 402 

480 490 

422 476 

334 379 

284 370 

348 384 
11.38 16.11.38 

Urin- Urin Urin 

Zucker Zucker 


6,5 13,65 330 6,7 22,11 
6,9 11,04 250 8,0 20,00 
5,7 
7 


ecm 


15,39 290 9,5 27,55 
4 27,38 720 80 57,60 


67,46 1590 127,26 


Blutz. mg ~ 


g 
5 


|| 
|| 
n2' 
6.55 |_| 6.58 
7.30 | 7,30 
8,00 8,00 
8,30 8,30 
9,00 9,00 
9,30 
10,00 
10,30 
11,00 
11,30 
12,00 
215 13,00 
185 14,00 
174 15,00 
298 16,00 
, 274 17,00 
264 19,00 
262 21,00 
147 23,00 
76 3,00 
88 6,00 
24 |_| 
cin 
g g | 
44 4,84 
25 7,25 
3,0 3,45 
3,1 5,48 
16 
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Diabetesfalle. 


Tabelle D1 e (Fig. 36 e). 


15.12.38 
129,0 
31,6 


Dat. 

Korperl. (cm) 
Korpergew. (kg) 
Asc. S. (i. v.) 
Insulin Retard 


561. E. (7h) + 
361. E. (18h) 


17.12.38 


31,3 
500 mg (7h3’) 
Dtto 


Tabelle D2 (Fig. 37). 


3.7.38 
125,0 
29,8 


40 I. E. ( 


5.7.38 
30,0 


200 mg 
Dtto 


Blutz. mg% 
323 
284 
421 
444 


15.12.38 


Urin-Zucker 
ecm g 


250 
200 
310 
700 


1460 


25,00 
14,20 
31,00 
56,00 


126,20 


1 Hat ausserdem auf der 


Blutz. mg% 


17.12.38 


Urin Urin-Zucker 
ccm % g 


250 7,1 
160 6,7 10,72 
200 7,7 15,40 
500 80 40,00 


1110 83,87 


17,75 


Toilette Wasser gelassen. 
nicht aufgenommen in die Zusammenstellung tiber Diurese u. U 


Blutz. mg% 
333 
333 
392 
434 


3.7.38 


Urin 
ccm 


120 
150 
790 
900 4 


1960 


Somit 


Urin- 
Zucker 


34,7 


Blutz. mg% 


5.7.38 


Urin- Urin- 
ccm Zucker 
g g 
? 65 2,34 
6,0 30 0,75! 
200 8,80 

5,0 220 6.82 
515 


unvollstindige Angaben, 
rinzucker. 


|| 
D: 
K 
= A 
In 
Zeit 7 
7,00 291 370 7 
7,30 294 322 7 
8,00 332 424 8 
8,30 412 420 8 
9,00 406 390 468 416 9 
9,30 367 348 438 408 9 
10,00 316 293 378 346 10 
10,30 285 248 313 260 10 
11,00 245 211 237 200 11 
11,80 265 259 246 218 11 
12,00 346 261 304 256 12 
13,00 392 290 314 262 13 
14,00 - 276 271 184 14. 
15,00 314 244 221 98 15 
16,00 456 324 468 324 16 
17,00 406 302 438 378 17 
19,00 338 276 310 206 19. 
21,00 482 396 506 276 1 
23,00 414 414 464 216 23 
3,00 334 262 434 160 3, 
6,20 256 256 446 305 6. 
7-11 10,0 6-11 7 
11—15 7,1 11—16 11 
15—19 10,0 16—21 15 
19— 7 8,0 21— 6 19 
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Diabetesfalle. 
Tabelle D 3 (Fig. 39). Tabelle D4 a 
Dat. 23.8.38 25.8.38 28.8.38 30.8.38 
Korperl. (cm) 163,0 112.5 
Korpergew. (kg) 66,3 66.4 22.0 22,0 
thd Asc. S. (i. v.) = 300 mg (7h5’) - 300 mg (7h5’) 
Insulin Retard 52 I. E. (Th) Dtto 
$2 I.E. (wh) Dtto 
Insulin Leo 20 I. E. (17h45') Dtto 
12% Zeit Blutz. mg% Blutz. mg% Zeit Blutz. mg% Blutz. mg 
7,00 424 356 7,00 305 322 
7,30 396 374 7,30 338 317 
8,00 508 479 8,00 410 400 
8,30 526 556 8,30 439 411 
9,00 534 552 9,00 454 394 
9,30 494 520 9,30 424 335 
10,00 490 464 10,00 346 290 
10,30 382 410 10,30 307 228 
11,00 335 351 11,00 321 219 
11,40 414 384 11,30 274 178 
12,10 408 418 12,00 249 145 
13,00 410 406 13,00 157 114 
14,00 307 303 14,00 94 74 
15,00 245 338 15,00 203 148 
16,00 361 400 16,00 244 251 
17,00 349 349 17,00 234 286 
19,00 468 446 19,00 236 332 
21,00 337 270 21,00 292 396 
23,00 205 222 23,00 271 348 
3,00 193 370 3,00 283 308 
6.00 283 390 6,58 315 316 
3 23.8.38 25.8.38 28.8.38 30.8.38 
Urin- Zeit Urin Urin-Zucker Urin  Urin-Zucker| Urin Urin- Urin Urin- 
ucker ecm % g ecm % g ecm Zucker cem Zucker 
% g % 
2,34 7-11 800 6,5 52,00 880 6,3 55,44 200 4,4 8,80 250 2,0 5,00 
0,75" 11-15 425 59 25,08 510 32,18 225 Almén neg. 100 Almén neg. 
8,80 15-19 325 5, 17,55 250 3863 15,75 400 12,00 300 19 5,70 
6.82 19—- 7 0 46 34,50 870 60 43,50} 400 5,0 20,00 450 4,4 19,80 
2300 129,18 2510 146,82 | 1225 40,80 1100 30,50 


raben, 


] 


Diabetesfalle. 
Tabelle D 4b. Tabelle D 5. 


Dat. 5.10.38 7.10.38 27.9.38 29.9.38 
Korperl. (cm) 112.5 150,5 

Korpergew. (kg) 21,9 45,0 45,0 
Asc. S. (i. v. 300 mg 


(7h25’) 


30,0 
300 mg (7h10') 


Insulin Retard 32 LE. (Th) 


Insulin Vitrum 241.E.(7h15') Dtto 


+28 LE. 
(16h30’) 


Blutz. mg% Blutz. mg Blutz. mg 


359 426 
348 : 374 
330 
317 


5.10.38 
Urin- i in- i Urin 


‘ Urin 
Zeit Zucker Zucker 
com 


Zucker 
ecm 


% g g g 
7-11 275 5,7 8,0 32,00 300 6,9 207 
225 2,5 5 4,4 4,40 100 Oss 083 
15—19 325 6,7 8,0 12,00 200 5,70 11,40 
19— 7 400 5,7 8,0 88,00 900 = 6,80 56,70 

1225 136,40 1500 89,63 


' Diese Probe Legal-positiv, im tibrigen keine Acidosurie. 


246 
Dito 
Zeit 
6,58 405 
7,30 376 
8,00 344 
8.30 321 
9,00 425 380 9,15 322 287 
9,30 362 322 9,45 292 207 
10,00 305 281 10,15 240 145 
10,30 290 277 10,45 201 82 
11,00 297 286 11,15 208 73 
11,30 290 286 11,45 213 142 
12,15 188 
12,00 266 267 12,15 214 12.45 176 
13,00 211 248 13,15 239 160 
14,00 121 204 14,15 229 110 | 
15,00 209 294 15,15 176 15,25 144 
16,00 392 419 16,15 384 361 
17,00 333 383 17,15 336 248 
19,00 398 364 19,15 223 211 
21,00 359 298 21,15 261 178 
23,00 316 231 23,15 309 190 
3,00 245 197 3,15 392 358 
6,55 280 256 6,45 416 408 
29.9.38 
Urin 
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Diabetesfalle. 
Tabelle D 6a (Fig. 41). Tabelle D 6b. 
= Dat. 4.10.38 6.10 38 1.11.38 3.11.38 
Korperl. (cm) 151 151 
, Korpergew. (kg) 34,0 34,1 38,4 38,4 
Asc. S. (i. v.) 300 mg (7h2’) 500 ing (7h2' 
Asc. S. (per os) 341 mg (5h45’, 
siehe Text) 
Insulin Vitrum 32 I.E. (7h) Dtto 
+28 LE. 
(16h30’) 
Zeit Blutz. mg Blutz. mg Zeit Blutz. mg% Blutz. mg 
7,05 270 264 6,55 262 210 
8,05 320 294 7,30 188 145 
9,05 392 410 8,00 76 52 
10,05 384 386 8,30 66 66 
11,05 353 339 9,00 84 76 
12,05 396 366 9,30 74 73 
13,05 476 422 10,00 86 68 
14,05 430 391 10,80 84 66 
15,05 411 265 11,00 89 76 
16,05 482 244 11,30 98 61 
17,05 448 301 12,00 114 77 
18,05 422 “ 13,00 112 76 
19,05 452 106 14,00 120 98 
21,05 478 228 15,00 187 157 
23,05 448 442 16,00 254 203 
3,05 378 350 17,00 142 203 
5,57 298 289 19,00 88 73 
21,00 84 102 
23,00 98 167 
3,00 156 170 
6,32 214 178 
4.10.38 6.10.38 1.11.38 3.11.38 
og Urin- Urin- Urin- Urin- 
ucker Zucker Urin Zucker U rm Zucker Urin Zucker 
g ecm ccm ccm od ccm PP 
g %6 g 8 
300 65 1950 | 115. 08°05 140 044 0,62 
1104 £00 8,7 52,20 525 6,7 35,18 230 01 O28 410 O 
590 8,0 44,00 300 6,5 19,50 150 0,57 0,86 170 0,20 0,34 
900 5,7 1250 7,1 88,75 790 0 400 0 
89,65 B 9300 162,25 2375 162,03 | 1285 144 1120 0,96 
* Simtliche Urinproben zeigten pos. Legal. Quantitative Acetonbestimmung nicht aus- 
gefiihrt. 
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Diabetesfalle. 


Tabelle D 6c. Tabelle D 7. 

Dat. 21.11.38 23.11.38 4.10.38 6.10.38 
Korperl. (cm) 151 125,5 - 
Korpergew. (kg) 36,8 36,9 24.4 - 

Asc. S. (i. v.) 500 mg (7h10') 300 mg (8h10' 
Insulin Retard 40 I. E. (7h) 40 I. FE. (Th) Vitrum 161. E.(8h) Dtto 

+ 20 LE. 
(16h30') 

Zeit Blutz. mg% Blutz. mg% Zeit Blutz. mg% Blutz. mg% 
7,00 194 204 7,55 478 510 

7,30 242 218 8,30 401 414 

8,00 220 288 9,00 365 394 

8,30 246 280 9,30 420 422 

9,00 254 266 10,00 466 410 

9,30 202 252 10,30 440 357 

10,00 215 221 11,00 358 298 

10,30 164 _ 11,30 376 294 

10,45 _ 168 12,00 341 280 

11,00 210 184 13,00 321 290 

11,30 220 172 14,00 351 259 

12,00 220 167 15,00 272 415 

13,00 237 142 16,00 398 396 

14,00 118 75 17,00 290 384 

15,00 105 97 19,00 108 390 

16,00 127 187 21,00 104 56 
17,00 144 163 23,00 94 76 

19,00 242 269 3,00 388 356 
21,00 180 199 5,55 414 428 
23,00 142 166 

3,00 178 184 

6,10 196 201 

21.11.38 23.11.38 4.10.38 6.10.38 
Zeit Urin-Zucker Urin  Urin-Zucker| Urin Urin-Zucker Urin Urin-Zucker 
ccm % g ccm % g cm % g ccm % g 
7-11 150 2,0 3,00 150 2,9 4,35 175 6,5 11,38 350 19,95 
11-15 150 0,8 1,20 150 0,2 0,30 500 638 31,50 125 6,7 8,38 
15—19 220 0,2 0,44 300 1g 5,70 125 65 8,8 150 4,4 6,60 
19— 7 460 0,18 0,88 550 0,5 2,75 400 7,4 29,60 400 5,7 22,80 
980 5,47 1150 13,10 | 1200 80,61 1025 57,73 
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Diabetesfalle. 
Tabelle D 8a (Fig. 42). Tabelle D 8b (Fig. 40). 
Dat. 7.10.38 9.10.38 17.11.38 19.11.38 
Korperl. (cm) 140 _ 140 ae 
Korpergew. (kg) 28,2 32,7 32,5 


Asc. S. (i. v.) 
Insulin Retard 


300 mg (7h25’) 


52 I. E. (7h) 


400 mg (7h10') 


Dtto 


Zeit Blutz. mg% 
6,57 278 
7,57 309 
8,57 350 
957 323 
10,30 300 
10,57 289 
11,57 393 
12,57 450 
13,57 450 
14,57 465 
15,57 528 
16,57 486 
18,57 471 
20,57 444 
22.57 379 
2.57 296 
6,50 248 
7.10.38 
Urin? Urin-Zucker 
ccm y 4 g 
350 5,0 17,5 
500 6,1 30,5 
720 2,9 20,88 
930 8,0 74,40 
2500 143,28 


' Simtliche Urinproben zeigten pos. 


nicht ausgefiihrt. 


Urin' 

ccm 
350 
650 
765 

1100 


2865 


Blutz. mg % 


248 
272 
370 
326 
318 
378 
444 
453 
446 
459 
508 
512 
422 
361 
293 
294 


9.10.38 


Urin-Zucker 


15,40 
37,05 
43,61 
48,40 


1 


44,46 


Zeit 


6.55 
7,30 
8,00 
8,30 
9,00 
9,30 
10,00 
10,30 
10,45 
11,00 
11,30 
12,00 
13,00 
14,00 
15,00 
16,00 
17,00 
19,00 
21,00 
23,00 
3,00 
6,15 


Urin 
ccm 
230 
190 
250 
435 


1105 


Blutz. mg% 


170 182 
170 184 
270 277 
312 279 
257 228 
242 229 
210 184 
152 - 
113 
106 88 
146 134 
150 165 
137 134 
109 102 
108 95 
185 167 
217 178 
305 292 
301 292 
244 219 
287 165 
171 145 
17.11.38 19.11.38 
Urin-Zucker Urin Urin-Zucker 
% g ccm % g 
2,2 506 150 3,5 5,4 
1,6 3,04 210 Almén neg. 
Almén neg. 80 0,8 0,64 
3,3 1486 540 63 34,02 
22.46 980 40,06 


Blutz. mg% 


Gerhard und Legal. Quantitative Acetonbestimmung, 


| | 
cker 
g | 
9.95 
8,38 
5,7 
44 
2,80 4 ___| 
|| | 


250 


Diabetesfalle. 
Tabelle D 8c. Tabelle D 9a (Fig. 38). 
Dat. 22.5.39 24.5.39 18.10.38 20.10.38 
Korperl. (cm) 142,5 152,0 
Korpergew. (kg) 36,2 36,4 40,4 40,4 
Ase. S. (i. v.) — — 300 meg 
(Th20' 
Insulin Retard 36 I.E. (7h) Dtto . 
Insulin Vitrum 28 I.E. (7h15') Dtto 


+32 I.E. (19h) 


Zeit 


7-1 


11-15 


1 


15—19 


19- 


7 


Blutz. mg % 


157 
259 


Urin-Zucker 


22.5.39 
Urin 
ecm % 
200 5,7 
170 2,0 
60 4,4 
190 0,4 
620 


11,40 
3,40 
2,64 
0,76 


18,20 


Urin 
ecm 
120 
360 
110 
230 


820 


Blutz. mg 2% 


24.5.39 


Urin-Zucker 


% 


2.5 


3,00 


Almén neg. 


1,4 
1,0 


1,54 
2.30 


6,84 


Urin 
ccm 
522 
180 
392 
520 


1614 


Blutz. mg % 


406 
395 


18.10.38 
Urin-Zucker 
% g 
29,75 
10,26 
24,70 
,0 26,00 
90,71 


5 
5 
5 


Blutz. mg% 
406 


20.10.38 


Urin 
ecm 
352 
145 
470 
700 


1667 


Urin-Zucker 


5,9 20,77 
3,0 4.35 
5,6 26,32 
29 20,30 


en 


~ 


| 
Da 
Ka 
As 
Ins 
{ 6,50 156 7,00 6, 
8,00 259 7,30 374 
9,00 392 306 8,00 392 359 8, 
; 10,00 372 223 8,30 352 8. 
11,00 236 106 9,00 378 305 9, 
12,00 262 173 9,35 320 262 9, 
13,00 188 149 10,00 300 228 10, 
14,05 134 114 10,30 278 192 10, 
15,00 94 96 11,00 231 206 11, 
16,00 142 174 11,30 238 200 11, 
17,00 176 178 12,00 220 192 12, 
18,00 227 192 13,00 220 203 13, 
19,00 309 252 14,00 230 148 14, 
21,00 170 153 15,00 284 245 15, 
23,00 72 132 16,00 416 346 16, 
3,00 104 136 17,00 480 362 17, 
6,00 141 137 19,00 488 378 19, 
21,00 300 234 214 
23,00 192 174 93 
3,00 222 143 3 
6,55 403 362 6.) 
|| 
| = 


Diabetesfalle. 


251 


Tabelle D 9b (Fig. 32). 


Dat. 10.12.38 12.12.38 
Korperl. (cm) 152 . 
Korpergew. (kg) 42.4 42.4 


Asc. S. (i. v.) 


Insulin Vitrum Dtto 


Tabelle D 9c (Fig. 32 b). 


20.12.38 
152 
43,0 


36 I.E. (7h) 


+32 I.E. (18h) 


22.12.38 


43,0 


Dtto 


Zeit Blutz. mg % Blutz. mg % 
6,50 334 370 

7,30 301 316 

8,00 269 293 

8.30 259 273 

9.00 224 245 

9.30 203 228 

10,00 192 192 

10,30 169 146 

11,00 133 124 

11,30 174 142 

12,00 206 182 

13,00 270 238 

14,00 272 246 

15,00 298 306 

16,00 402 440 

17,00 452 520 

19,00 290 352 

21.00 196 217 

23,00 147 196 

3,00 270 256 

6,50 406 370 

10.12.38 12.12.38 

Urin Urin-Zucker Urin Urin-Zucker 
ecm % g cem % 
155 5,0 7,75 220 5,7 12,54 
200 6,7 13,40 170 40 6,80 
410 6? 670 44 29,48 
750 6,5 48,75 535 6,7 35,85 
1515 97,37 1595 84,67 


Zeit 
6,55 
7,30 
8,00 
8,30 
9,00 
9,30 
10,00 
10,30 
11,00 
11,80 
12,00 
13,00 
14,00 
15,00 
16,00 
17,00 
19,00 
21,00 
23,00 
3,00 
6,30 


Urin 
cem 
230 
210 
430 
800 


1670 


Blutz. mg % 


352 
319 
298 
290 
262 
273 
280 
228 
208 
241 
266 
298 
312 
298 
418 
448 
262 
220 
124 
298 
395 


20.12.38 


Urin-Zucker 


% 
10,0 
8,0 
9.5 
5,0 


23,00 
16,80 
40,85 
40,00 


120,65 


Blutz. mg 


370 
343 
305 
326 
290 
284 
290 
275 
224 
229 
244 
302 
348 
338 
418 
440 
272 
272 
220 
242 
348 


22.12.38 


Urin 
ccm 
300 
270 
430 
230 


1230 


Urin-Zucker 


% 
8,0 
7,7 
5,7 
7,4 


g 
24,00 
20,79 
24,51 
17,02 


86.32 


|| 
| 
| 
32 I.E. (18h) 
ker 
),77 
L 85 


Diabetesfalle. 


Tabelle D 10. 


Tabelle D 11 (Fig. 43). 


Dat. 3.12.38 5.12.38 28.1.39 * 29.1.39 
Korperl. (cm) 134,0 99,0 
Kérpergew. (kg) 29,5 29,3 13,9 14,2 
Ase. S. (i. v.) 500 mg (8hd') 
Asc. S. (intramusk.) 1000 mg 
(7h5') 
Insulin Vitrum 20 1.E.(8h)+ Dtto 
12 LE. (17h30') 
Zeit Blutz. mg% Blutz. mg% Zeit Blutz. mg% Blutz. mge% 
8,00 366 456 7,00 246 287 
8,380 363 414 8,00 223 298 
9,00 358 368 9,00 293 351 
9,30 378 368 10,00 386 400 
10,00 364 356 11,00 363 351 
10.30 356 339 12,00 358 356 
11,00 321 319 13,00 374 362 
11,30 283 278 14,00 357 337 
12,00 254 223 15,00 358 337 
13,00 289 249 16,00 381 350 
14,00 371 335 17,00 404 396 
15,00 520 428 18,00 430 404 
16,00 598 544 19,00 544 470 
17,00 598 552 21,00 464 402 
19,00 626 626 23,00 426 358 
21,00 494 422 3,00 336 356 
23,00 436 341 7,00 287 262 
3,00 406 348 
7,00 384 424 
3.12.38 5.12.38 28.1.39 29.1.39 
Zeit Urin Urin-Zucker Urin  Urin-Zucker| Urin Urin-Zucker Urin Urin-Zucker 
ecm % g ccm % g ecm % g ecm &% g 
7-11 220°) by 11,22 300 5,3 15,90 | 120 4,40 5,28 165 6,0 9,90 
11-15 170 71 12,07 170 4,2 7,14 | 120 4.00 4,80 205 9,1 18,66 
15-19 700 49,70 —s «6,7 38,19 | 250 6,75 16,88 300 7,5 22,50 
19— 7 1150" 7,1 81,65 820 6,9 56,58 | 300+? 10,00 3000+"? 648 8.0 51,34 
2240 154,64 1860 117,81 | 790+ 56,96+ 1318 102,90 


Simtliche Urinproben zeigen stark pos. 
Acidosereaktionen (Legal, Gerhard). 


’ In dieser Urinportion ist Legal schwach pos. (Gerhard neg.) 
* In der Nacht Urin in das Bett entleert. 


252 


253 
Diabetesfalle. 
Tabelle D 11. (Forts.) Tabelle 12a. 
Dat. 6.2.39 10.2.39 
Korperl. (cm) 111,0 — 
Korpergew. (kg) 21,25 21,4 
Asc. S. (i. v.) -- 425 mg (8h5') 
Insulin Retard 36 I.E. (8h) Dtto 
ig% Bei dieser Pat. wurde auch die Asc. S.-Ausscheidung | Zeit Blutz. mg Blutz. mg% 
verfolgt, nachdem sie am 29.1. 1000 mg Asc. S. um 8.00 434 341 
7h05' intramuskulir erhalten hatte. Wir finden, dass 9 00 516 390 
bereits nach 3 Std. 45 Min. nicht weniger als 64 % 10.00 534 520 
derselben mit dem Urin ausgeschieden worden sind, Sho 443 464 
im Laufe von 7 Std. etwa 77 % (s. untenstehende 12°00 514 500 
Tabelle). 13,00 414 405 
Zeit Urinmenge Asc. S.-Ausscheidung = 
com mg % me 16,00 328 266 
8,00 60 650 = 390.0 17,00 236 199 
9.30 35 367 = 1285 18,00 172 133 
10.45 70 1% = 12235 19,00 234 -- 
168 19,10 - 129 
165 2100 228 118 
45 10 = 495 23,00 124 
P ¥ 3,00 330 233 
12,55 80 6 = 52,0 yn 381 398 
14,10 _80 400 = 32,0 ’ 
205 133,5 
15.45 85 30 = 25,5 
16,20 30 20 6,0 ‘ 
50 1.5 6.2.39 10.2.39 
icker 18,00 60 10 = 6,0 Urin Urin-Zucker Urin Urin-Zucker 
19,00 75 = 6,0 ccm % g cm % g 
9,90 300 51,0 260 74 19,24 290 5, 14,50 
18.66 235 100 23,50 310 105 32,55 
22.50 20,55 175 6 = 10,50 110 5,6 6,16 75 5,0 3,75 
O1,84 21,10 68 65 = 4,42 290 5,7 1658 190 1,8 3,42 
02.00 705 105 65,43 865 54,22 


Pos. 


d). 


Diabetesfalle. 


Tabelle D 12b (Fig. 33). 


Dat. 19.3.40 21.3.40 23.3.40 
Korperl. (cm) 118,0 
Korpergew. (kg) 23,0 23,05 23,10 
Asc. S. (i. v.) _ — 400 mg (8h) 
Insulin Retard 40 I. E. (8h) Dtto Dtto 
Zeit Blutz. mg% Blutz. mg’ Blutz. mg % 
7,55 128 384 252 
9,00 282 480 288 
10,00 442 666 363 
11,00 367 574 259 
12,00 392 594 291 
13,00 374 505 272 
14,00 324 480 267 
15,00 245 395 156 
16,05 157 328 61 
17,00 260 408 162 
19,00 302 412 135 
21,00 231 262 193 
23,00 268 265 228 
3,00 305 156 203 
6,05 340 135 157 
19.3.40 21.3.40 23.3.40 
Zeit Urin Urin-Zucker Asc. S. Urin Urin-Zucker Ase.S. Urin Urin-Zucker Ase. 
ecm % g mg%* ccm % g mg% ecm % g mg% 
7—11 260 O,42 1,09 133 425 5,0 2125 09 150 2,7 4,05 1200 
11-15 310 3,0 11,16 08 380 6,3 23,94 0,7 17% 6,65 9. 
15—19 250 1,80 450 O8 160 5,4 8,64 1,0 110 Almén neg. 15 
19— 7 570 230 1311 0,7 140 33 4,62 1.5 260 26 6,76 
1390 29.86 1105 58,45 695 17,46 


Diabetesfalle. 


Dat. 


Korperl. (cm) 
Korpergew. (kg) 
Asc. S. (i. v.) 
Insulin Retard 


7.2.39 
127,5 
25,2 


44 I.E. (7h) 


Tabelle D 13 (Fig. 34). 


Dtto 


11.2.39 


25,4 


450 mg (7h5’) 


Dtto 


Zeit 


6,55 

8,00 

9.00 
10,00 
11,00 
12,00 
13,00 
14,00 
15,00 
16,00 
17,00 
18,00 
19,00 
21,00 
23,00 

3,00 

6,55 


11—15 
15—19 
19 7 


Blutz. mg % 


372 
474 
493 
444 
303 
482 
461 
440 
346 
448 
412 
429 
387 
252 
184 

92 
102 


Urin-Zucker 
g 
45,24 
35,51 
29,60 
12,42 
122,77 


Blutz. mg 


363 
393 
499 
432 
307 
423 
421 
412 
320 
444 
492 
430 
397 
334 
294 
235 
276 


9.2.39 


Urin-Zucker 


6,1 
10,0 


Blutz. mg% 


191 
360 


Urin 
ecm 
360 
530 
420 


575 


1885 


255 
|__| 9.2.39 
: 
458 
420 
324 
362 
234 
512 
346 
408 
440 
428 
442 
371 
262 
204 
166 
se. 7.2.39 11.2.39 
ng’ Zeit Urin Urin Urin-Zucker 
120.0 ecm g g 
92 
¥ i—11 520 400 | 24,40 8,0 28,80 
9. 530 335 33,50 10,0 53,00 
; 370 450 10,0 45,00 9,1 38,22 
270 575 7,4 42,55 || 8,0 46,00 
1690 1760 145,45 7 166,02 


Diabetesfalle. 


Dat. 


Tabelle D 14 (Fig. 44). 


Korperl. (cm) 
Korpergew. (kg) 
Asc. S. (i. v.) 
Insulin Retard 


19.4.39 


40,0 
400 mg (7h10’) 


Tabelle D 15. 
20.4.39 22.4.39 
164,0 
56,8 56,8 
- 400 mg (7h5') 
56 1E.(7h)+ Dtto 


36 LE. (18h) 


19,00 
21,00 
23,00 
3,00 
6,10 


Urin 
ecm 


620 
1320 


Bei dieser Pat. wurde auch die Aceton- und Asc. S.- 
Ausscheidung im Urin an den beiden Versuchs- 
tagen studiert. 


17.4.39 


Urin-Zucker 


% 


105,60 
259,56 


19.4.39 
Urin-Zucker 


% 

71 

9,1 
11,1 
10,0 


g 
71,00 


Blutz. mg% 


Aceton 
zg mg% 
41,50 62,03 
50,46 63,18 
62,00 78,49 
94,97 


Aceton 
mg% 
78,60 
65,75 
88,76 
77,36 


Ase. 8. 
mg 


Zeit Blutz. mg% Blutz. mg% 
6,55 158 268 
8,00 286 362 
9,00 325 365 
10,00 285 313 
11,00 274 284 
12,00 253 276 


216 


21,00 330 326 
23,00 204 199 
3,00 104 66 
6,00 92 89 


Bei diesem Pat. wurde auch die Asc. S.- 
Ausscheidung verfolgt; aus der unten- 
stehenden Tabelle ergibt sich, dass von 
den 400 mg (i. v.) Asc. S. am 22.4. 
nicht weniger als 215 mg in 4 Std. 
ausgeschieden wurden. 
20.4.39 
Urin Urin-Zucker Asc. §. 
cem 4 g mg% 
340 8,3 28,22 0,6 
200 9,5 19,00 0.8 
570 9,5 54,15 0,8 
575 8,7 50.03 0,8 
1685 151,40 
22.4.39 
Urin Urin-Zucker Asc. 8. 
ecm % g mg% g 
490 6,7 32,88 440 215.6 
20 5,0 loo 24,0 438 
670 8,0 53,60 6,0 40,2 
750 5,7 42.75 24 18,0 


130,18 


256 
|| 17.4.39 
149,0 
Zeit Blutz. mg% Po 
7,00 334 297 
8,00 392 364 
9,00 398 378 
10,00 341 332 
11,00 340 273 
12,00 375 313 
13,00 368 340 13,00 = 229 
14,00 403 312 14,00 206 200 
15,00 384 286 15,00 287 251 
16,00 318 246 16,00 359 332 
17,00 292 266 17,00 378 386 
18,00 482 454 18,00 388 352 
494 470 19,00 375 394 
466 460 
405 384 
: 314 286 
' 246 256 
Zeit 
| 
7-11 500 8,3 
11—15 580 8,7 
15—19 10,0 
19— 7 8,0 
3020 
Zeit Urin | 
ecm 
7-11 1000 17,6 
11-15 600 54,60 5,2 
15—19 620 68,82 4,4 
19— 7 1150 115,00 1,0 
3370 309,42 1930 | 


mg% 


se. S.- 
inten- 
iS von 

22.4. 
L Std. 


Diabetesfalle. 


Dat. 

Korperl. (cm) 
Korpergew. (kg) 
Asc. S. (i. v.) 
Insulin Vitrum 


40 I. E. (7h) + 
28 I.E. (18h) 


Tabelle D 16 (Fig. 35). 


27.4.39 


Dtto 


Zeit 
6,55 
8,00 
9,00 
10,00 
11,00 
12,00 
13,00 
14,00 
14,15 
15,00 
16,00 
17 ,00 
18,00 
19,00 
21,00 
23,00 
3,00 
6,55 


Blutz. mg% 


425 
306 
192 
178 

88 
193 
161 
139 


Blutz. mg% 


313 
315 
226 
148 

87 
192 
169 
178 
166 
264 
357 
334 
293 
242 
166 

99 
342 


Blutz. mg% 


350 
298 


Bei diesem Pat. wurde auch die Asc. S.-Ausscheidung im Urin vor und nach Belastung 
mit 400 mg Asc. S. verfolgt. 


25.4.39 
Zeit Urin Urin-Zucker 
ecm % g 
7-11 420 7,1 29,82 
11—15 150 1,0 1,50 
15—19 170 5,7 9,69 
19— 7 500 6,3 31,50 
1240 72,51 
28.4.39 
Um 6 Uhr vorm. 404 mg Asc. S. per os 
Zeit Urin Urin-Zucker Asc. 8. 
cem % mg% 
7-21 800 5,9 47,20 0,8 
21-— 7 250 2.5 6,25 0,4 


27.4.39 

Urin-Zucker Asc. 

g mg % 

5,1 11,73 0,6 

0,5 1,20 1,0 

5.9 20,06 0,8 

3,6 16,20 0.6 

49,19 
29.4.39 

Um 7 Uhr 5 Min. 400 mg Ase. S. i. v. 
Zeit Urin Urin-Zucker Asc. S. 
ecm % g mg% 

7-11 520 2.8 14,56 15,6 
11—15 420 Almén neg. 
15—19 380 
19— 7 750 
2070 


3,3 12,54 0,8 
2,7 20,25 0,8 


47.35 


257 
25.4.39 29.4.39 
146,5 - - 
40,4 ~ 40,6 
(Thd’ 400 mg (7h5’) 
176 
136 
66 
179 
150 
134 
138 121 
227 233 
321 302 
286 306 
222 261 
98 207 
104 128 
241 85 
228 319 
sc. 8. 
ng% 
0.6 
0.8 
0,8 
0.8 
15,6 
438 
40,2 
18,0 


Diabetesfalle. 


Dat. 
Korperl. (cm) 
Korpergew. (kg) 
Asc. S. (i. v.) 
Insulin Retard 


Tabelle D 17. 


6.7.39 
93,0 
16,9 


28 I. E. (7h) 


8.7.39 
16,8 
400 mg (7h5’) 
Dtto 


6.7.39 


Zeit Urin Urin-Zucker 
ecm g 


7,4 17,76 

5,7 6,84 

15-19 122 3,6 4,39 
7 2.9 3,34 


32,33 


Aceton 
mg% 


36,50 
31,33 
0 


Blutz. mg 


Blutz. mg% 


337 
342 
350 
286 
236 
324 
284 
172 
122 
220 
288 
154 
209 
256 
278 
260 


8.7.39 


Urin-Zucker Aceton Ase. 8. 
g mg % 


6,3 17,64 23,98 

7,7 11,55 0,27 54,0 
6,9 7,59 0 64.0 
5.9 11,80 0 14,4 


48.58 


258 
Zeit 
6,55 406 
8,00 406 
9,00 436 
10,00 280 
11,00 217 
12,00 307 
13,05 288 
14,00 164 
15,00 146 
16,00 279 
17,00 304 
19,00 159 
21,00 150 
23,00 90 
3,00 146 | 
6,50 289 | 
ecm 
280 
4 150 
110 
0 200 
597 7 740 | 


Diabetesfalle. 


Dat. 


Korperl. (cm) 


Korpergew. (kg) 
Asc. S. (i. v.) 


Insulin Retard 
Insulin Vitrum 


Zeit 


6,55 
8,00 
9,00 
10,00 
11,00 
12,00 
13,00 
14,00 
15,00 
16,00 
17,00 
19,00 
21,00 
23,00 
3,00 
6,05 


Zeit 


11 
15 
19 

7 


244 304 

336 375 

400 382 

324 334 

266 269 

357 316 

486 353 

468 348 

381 314 

496 440 

554 482 

626 464 

574 193 

438 241 

289 226 

227 235 
12.3.40 14.3.40 
Urin Urin-Zucker Urin Urin-Zucker Asc. 8. Urin 
cem % g ecm % g mg % ecm 
15063 9,45 250 17,75 0,8 130 
400 5,8 21,20 250 4.8 12,00 1,3 130 
570 4,4 25,08 380 6,7 25,46 1,4 200 
830 41.50 330 17,82 1,4 550 
1950 97.23 1210 73,08 1010 


Tabelle D 18. 


12.3.40 14.3.40 
149,0 

36,5 37,0 
44 LE. (7h) + Dtto 
32 I. E. (18h) 

16 I. E. (7h) Dtto 


Blutz. mg % 


Blutz. mg% 


16.3.40 


37,0 


400 mg (6h56’) 


Dtto 


Dtto 


Blutz. mg% 


ald 
344 
320 
227 
157 
210 
262 
248 
228 
16.3.40 
Urin-Zucker 
3,8 6,89 
8,3 10,79 
8,0 16,00 
7,7 42.35 
76,03 


Ase. 8, 


mg% 


3,3 
6,5 
1,0 
0.9 


259 
| 
ic. 
1g %, 
40 
4.0 || 
44 
i 
ll 
15 
19 


DAS SERUMEISEN 


,US DER PADIATRISCHEN KLINIK DES UNIVERSITATSKRANKENHAUSES ZU 
UPPSALA. (VORSTAND: PROF. DR. MED. I. THORLING.) 


DAS SERUMEISEN 


EINE PADIATRISCH-KLINISCHE UND 
EXPERIMENTELLE STUDIE 


VON 


BO C:‘SON VAHLQUIST 


ACTA PAEDIATRICA VOL. XXVIII SUPPLEMENTUM V. 
UPPSALA 1941 


UPPSALA 1941 
APPELBERGS BOKTRYCKERIAKTIEBOLAG 


Memer Frau 


Vorwort. 


Die vorliegende Arbeit wurde im Herbst 1938 begonnen, 
nachdem ich mich mehrere Monate lang durch vorbereitende 
Studien von der Anwendbarkeit und Genauigkeit der fiir die 
Serumeisenanalyse gewahlten Methode tiberzeugt hatte. 

Mein jetziger Chef, Prof. IVAR THORLING, brachte meiner 
Arbeit von Beginn an, das aufmunterndste Interesse entgegen; 
er hat durch gute Ratschlaige, wertvolle Kritik und unbe- 
grenztes Entgegenkommen bei dem Bereiten von Arbeitsmég- 
lichkeiten meine Untersuchungen auf jede Weise geférdert. 
Fiir dies alles, sowie fiir das grosse Wohlwollen, das er mir 
im iibrigen wahrend meines Dienstes auf der Padiatrischen 
Klinik bewiesen hat, danke ich ihm warm. 

Prof. GUSTAF BERGMARK danke ich herzlich dafiir, dass der 
erste Teil der Untersuchungen im Laboratorium der Medizini- 
schen Klinik durchgefiihrt werden konnte. 

Bei der statistischen Bearbeitung des Materials hatte ich den 
Vorteil die grosse Sachkenntnis von Prof. GUNNAR DAHLBERG 
in Anspruch nehmen zu diirfen und die Moéglichkeiten auszu- 
niitzen, iiber die das Rassenbiologische Institut verfiigt, wofiir 
ich meinen warmen Dank ausspreche. 

Es ist mir eine Freude an dieser Stelle auch herzlich meinem 
friiheren Chef, Prof. GUNNAR BLIX, zu danken, der auch dieser 
meiner Arbeit Interesse und wohlwollende Kritik entgegenge- 
bracht und die Resursen des Med.-Chemischen Institutes fiir 
Spezialuntersuchungen zur Verfiigung gestellt hat. 

Ich hatte den Vorteil mit Prof. ROBIN FAHRAEUS wihrend 
der Arbeit entstandene Fragen zu besprechen und durch sein 
Entgegenkommen wurde es mir erméglicht im Pathologi- 
schen Institut zu Uppsala Untersuchungen auszuftihren. — 
Prof. JOHN NAESLUND hat mir Gelegenheit gegeben Untersu- 
chungen bei dem Kindermaterial der Opstetrisch-Gynakol. Kli- 


VIII BO C:SON VAHLQUIST 
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LITERATURUBERSICHT 


Einleitung. 


In den zahlreichen Arbeiten tiber Serumeisen, die in den letzten Jahren 
ver6ffentlicht worden sind, ist keine ersch6pfende zusammenfassende Dar- 
stellung der bisher auf diesem relativ neuen Forschungsgebiet gewonne- 
nen Erfahrungen enthalten. Deswegen schien es dem Verf. angebracht zu 
sein, dem Bericht tiber eigene Untersuchungen eine ziemlich ausfiihrliche 
Literaturiibersicht voraus zu schicken. In dieser werden die bei Erwach- 
senen gewonnenen Resultate ebenfalls beriicksichtigt. Nur mit diesen als 
Grundlage kénnen,die bei Kindern gemachten Beobachtungen in das richtige 
Licht gesetzt werden. Ohne diese Ergebnisse wire das Bild dessen, was wir 
iiber das Serumeisen wissen, irreftihrend und fragmentarisch geworden. 


Erst durch die Untersuchungen der letzten Jahre wurde es 
bekannt, dass das Blutserum eine besondere Fraktion mit 
siureléslichem Eisen enthalt. 

Freilich hatten bereits BOUSSINGAULT (1872) und HAUSER- 
MANN (1898—99) Ergebnisse angefiihrt, die in diese Richtung 
deuteten, doch waren ihre Werte, relativ gesehen, so hoch und 
die methodologischen Unvollkommenheiten sind jetzt so augen- 
scheinlich, dass diesen Beobachtungen keine Beweiskraft zu- 
gemessen werden kann. Andere Untersucher hatten das Serum 
eisenfrei gefunden (SOCIN 1891, ABDERHALDEN 1898). 

HAMMARSTEN driickte sich in seinem Lehrbuch der physiol. 
Chemie (11. Auflage, 1926) in diesem Punkt vorsichtig aus, 
namlich dass man im Serum »bisweilen Spuren von ... Eisen 
... gefunden» hat. 

ABDERHALDEN (Lehrbuch der Physiologie, Teil II, 1925) ver- 
neint kategorisch das Vorkommen von Eisen, das nicht Hb- 
Natur besitzt, im Serum: »Zuniachst sei hervorgehoben, dass 
ihm interessanter Weise das Eisen vollkommen fehlt.» 
Nachdem WARBURG seine epochemachenden Untersuchungen 
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liber das ubiquitéar vorkommende Zelleisen eingeleitet hatt 


wurde neues Interesse fiir hierher gehGrende Probleme erweck 
Die friihere gebrauchliche Anschauung, dass der Eisentranspo: 
im Organismus durch die weissen Blutkérperchen vermitt 
werden soll, wirkte nicht zufriedenstellend. 

1925 ver6éffentlichten FONTES und THIVOLLE eine Arbeit. | 
welcher sie die Anwesenheit einer besonderen Eisenfraktion i) 
Pferdeserum nachwiesen — sie war vollig freistehend nel» 
dem Himoglobin. Sie bestimmten ihren Gehalt zu ungefii! 
0.2 mg®/e. Diese Beobachtung wurde von BARKAN (1927) }) 
statigt, der mit einer ganz anderen Technik im Serum vy 
schiedener Tiere Eisen in einer Konzentration von 0.05—0.: 
mg®/o fand. Ahnliche Werte erhielten HENRIQUES und Roc! 
(1927). — WARBURG und KREBS (1927) stellten mit einer v: 
WARBURG (1927) ausgearbeiteten Methode auch die Anwes: 
heit von Eisen im menschlichen Serum fest. Sie fanden in : 
nem kleinen Material — mit tiberwiegend pathologischen F 
len — durchschnittlich 0.07 mg®/o Eisen im Serum. 

Unter Anwendung ganz verschiedener Verfahren war m 
somit zu Werten fiir die Serumeisenfraktion gelangt, die |! 
den verschiedenen Untersuchern gut iibereinstimmten. Na 
den kritischen Einwinden von ABDERHALDEN und MOLI 
(1928), auf die BARKAN (1928) und HENRIQUES und Roc! 
(1929) entgegneten, wurde das Vorhandensein dieser spezi 
schen Fraktion nicht mehr in Zweifel gesetzt. — Man ka: 
folglich jetzt im Blute 3 verschiedene Eisenfraktionen unt 
scheiden: 

1. Hdmoglobineisen — betragt normalerweise etwa 50 mz 


2. »Leicht abspaltbares Eisen» (BARKAN) — wird aus d 
Gesamtblut durch die Einwirkung von Mineralsauren aus p! 
formierten »Pseudohimoglobinen» mit gesprengter Ring) 
dung freigemacht und betragt etwa 2—3 mg®/o (es wurde al) 
wieder in Frage gesetzt, ob diese Fraktion nicht ein Artet: 
darstellt, MILLER und HAHN, 1940). 

3. Saurelésliches Eisen im Blutplasma (Serumeisen) 
tragt im Plasma etwas iiber 0.1 mg®/o, berechnet auf Gesai 
blut etwas iiber 0.05 mg®/o. 


DAS SERUMEISEN 
Chemie und Methodik. 


Der Eisengehalt ist im Plasma und Serum derselbe. Die Bezeichnung 
Serumeisen wird im folgenden konstant angewandt, nachdem die Analysen 
so gut wie ausnahmslos in Serum ausgefiihrt wurden. Der Eisengehalt wird 
im weiteren in y°/o angegeben (1 y°/o = 0.001 mg/100 ccm). 


Das Serumeisen ist in nativem Serum nicht ultrafiltrabel 
(BARKAN 1933a), offenbar auf Grund der komplexen Bindung 
an organische Serumbestandteile. 

Durch Ansi&iuern des Serums kann das Eisen aus seiner Bin- 
dung freigemacht werden. WARBURG und KREBs (1927) stell- 
ten eine solche Abspaltung nach Zusatz von Saure bis zur kon- 
gorotsauren Reaktion fest. Sie bezeichneten das Eisen als »lok- 
ker gebunden». BARKAN (1927) behandelte Serum (von Tieren) 
mit 0.4 °/o HCl 24 Stunden lang bei 37° und konnte hernach 
im Ultrafiltrat Eisen in einer Konzentration von 50—220 y°/ 
nachweisen. Er verglich diese Werte mit denen von FONTES 
und THIVOLLE (1925), die sie bei Veraschung von Pferdeserum 
erhalten hatten (200 y°/,), und zog den Schluss, dass »das ge- 
samte in der Serumasche nachweisbare Eisen oder doch der 
grésste Teil desselben siureléslich oder leicht abspaltbar ist». 
Ohne Ansauerung geht das Eisen aber nicht in das Ultrafiltrat 
iiber, weswegen die von GUTHMANN und Mitarbeitern (1931) an- 
gewandte Bezeichnung »das ultrafiltrable Eisen im Blutserum 
von BARKAN’ (1933a) als missverstindlich kritisiert wird. 

Um die Art der komplexen Bindung des Serumeisens zu er- 
mitteln, fiihrten BARKAN und SCHALES (1937) mit nativem Se- 
rum einen Fallungsversuch durch Zusatz von Ammoniumsul- 
1/2 Sittigung aus. Das hierbei ausgefallte Globulin 
enthielt die gesamte fiir die Serumprobe berechnete Eisen- 
menge. Die Autoren schlossen hieraus, dass das Eisen im Se- 
rum als eine Eisen-Globulinverbindung vorhanden ist. — Eine 


fat bis zur 


derartige Eiweissausfillung stellt aber einen so eingreifenden 
Prozess dar, dass die hierbei erhaltenen Ergebnisse nur mit 
Vorbehalt zu Schliissen iiber die nativen Bindungsverhaltnisse 
herechtigen. In noch héherem Grade gilt dies fiir Versuche, die 
STARKENSTEIN und HARVALIK (1933) in stark eisenangereicher- 
ten Seren ausgefiihrt haben, denn BARKAN (1933c) hat durch 
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Adsorptionsversuche direkt gezeigt, dass das in vitro zugesetzte 
Eisen sich in gewisser Hinsicht auf eine ganz andere Weise als 
das urspriinglich vorhandene verhalt. Dass das Eisen auch in 
diesen Versuchen mit dem Globulin ging, sowohl wenn dieses 
durch Aussalzung gefallt wurde als auch wenn die Serum- 
salze wegdialysiert wurden, ist deswegen noch weniger bewei- 


send. 

TOMPSETT (1940) war der Ansicht, dass » There is no reason 
to suggest that it (das Serumeisen) is combined with any 
particular substance or group of substances, and it is quite 
likely distributed amongst a number of them». Experimentelle 
Belege fiir diese Auffassung werden aber nicht angefiihrt. 

Uber die Valenz des Serumeisens haben die bisher ausgefiihrten 
Untersuchungen es wahrscheinlich gemacht, dass es dreiwertig 
ist. Auf Grund umfassender Untersuchungen eisenangereicher- 
ter Seren haben STARKENSTEIN und Mitarbeiter die Lehre auf- 
gebaut, dass der Ferri-Eisenkomplex ein spezifisches interme- 
diires Stoffwechselprodukt darstellt. Sie konnten zeigen, dass 
bei der Zufuhr des Ferro-Salzes zum Blute in vivo oder vitro 
dieses sehr schnell und praktisch genommen vollstindig zu 
Ferri-Form oxydiert wird. Nachdem die Ferri-Salze direkt dem 
Serum zugesetzt eine denaturierende Wirkung auf das Eiweiss 
ausiiben, die in diesen Versuchen nicht festgestellt werden 
konnte, kamen die genannten Autoren zu der Ansicht, dass der 
Oxydation eine Koppelung an Eiweiss (Globulin) vorausgeht. 
Der Ferri-Globulinkomplex wurde nur bei Anwesenheit von 
Hiimoglobin (auch spurenweise wie im Serum) gebildet. Das 
Serumglobulin konnte nicht durch Albumin ersetzt werden, das 
Hamoglobin nicht durch andere Oxydationsmittel. Nach lange 
rem Stehen trat eine teilweise Reduktion zuriick zu dem Ferro 
lon auf. Aber die hierbei gebildete Ferro-Verbindung unter 
schied sich betrichtlich im Hinblick auf das chemische Ver 
halten, die Léslichkeit und die Oxydierbarkeit von der ur 
spriinglich zugesetzten Ferro-Verbindung. 

BARKAN (1933b) bestatigte in eisenangereicherten Seren di: 
Beobachtung iiber die schnelle Oxydation des Ferro-lons it 
das Ferri-Ion im Gesamtblut. Wurde dies mit Saure stehen ge 
lassen, so kam es zu einer sekundiren Reduktion, die erst bei 
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einem »Gleichgewichtszustande im Sinne eines Redoxpotentia- 
les» abgeschlossen war. Serum und Plasma wiesen hingegen 
nach Aufbewahrung mit Siure bei 37° immer noch den Haupt- 
anteil des Eisens als Ferri-lon auf. Das Plasma zeigte unter 
diesen Bedingungen »fast keine Reduktionskraft» auf. 

Zu diesem eigenen Ergebnis von BARKAN steht eine vor kur- 
zem angefiihrte Erklarung von TOMPSETT (1940) iiber »the 
BARKAN-effect» in eigentiimlichem Gegensatz, nach welcher 
der Ubergang des Eisens in eine ultrafiltrable Form einer Re- 
duktion durch die Einwirkung der Eiweisskérper in dem an- 
gesauerten Plasma zugeschrieben werden soll, da nur »ferrous 
iron is filtrable>». 

Aus Griinden, die oben bereits angefiihrt wurden, kénnen die 
Ergebnisse in eisenangereicherten Seren nicht ohne weiteres 
auch fiir das native Serumeisen Giiltigkeit haben. Es ist deswe- 
gen von besonderer Bedeutung, dass auch KUHNAU (1936), der 
seine Versuche wie ersichtlich in nativem Plasma ausgefiihrt 
hat, angibt, dass »das Nicht-Hb-Eisen» im Plasma »ausschliess- 
lich in dreiwertiger Form» vorliegt. 

Nach dieser Zusammenfassung der in der Literatur vorhan- 
denen Angaben iiber die Bindungs- und Valenzverhiltnisse des 
Serumeisens soll im folgenden eine Frage von theoretischem 
und praktischem Interesse beriihrt werden, nimlich die, ob 
zwischen den Blutkérperchen und dem Plasma oder Serum ein 
direkter Eisenaustausch stattfinden kann. 

Ein Ubergang in der Richtung vom Plasma in die Blutkér- 
perchen scheint hierbei a priori weniger wahrscheinlich zu 
sein. Durch Versuche von HAHN und Mitarbeitern (1940b) mit 
Blutkérperchen, die in Plasma suspendiert waren, das Eisen in 
radioaktiver Form enthielt, konnte experimentell direkt gezeigt 
werden, dass ein solcher Austausch nicht stattfindet, wenig- 
stens nicht in vitro. 

Die Versuche, die ausgefiihrt wurden, um aufzukliren ob Ei- 
sen in entgegengesetzter Richtung, von den Blutkérperchen in 
das Plasma bzw. Serum, wandern kann, haben recht gegen 
einander streitende Ergebnisse ergeben. In seiner ersten Arbeit 
iiber einschlagige Probleme gab BARKAN (1927) an, dass er 
hei der Aufbewahrung nicht geronnenen Gesamtblutes (Kanin- 
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chen) bereits nach 6—7 Stunden eine Steigerung des Eisenge 
haltes im Plasma »bis zu 100 °/o» beobachten konnte. Dies: 
Veranderung trat gleich deutlich bei 25° wie bei 37° auf, abe: 
bemerkenswerter Weise nur in Plasma nicht in Serum. In eine: 
spiteren Arbeit (1936b) wurden diese Beobachtungen in ge 
wissen Punkten korrigiert. Kaninchenblut zeigte weniger ol| 
eine soleche »biologische Eisenabspaltung», wihrend sie i: 
menschlichem Blute »beinahe regelmiissig» festgestellt werde: 
konnte. Der Unterschied im Verhalten des Plasmas und de 
Serums konnte nicht aufrecht erhalten werden. Es ergab sich 
dass der Temperaturfaktor eine sehr grosse Rolle spielt, ¢ 
konnte nur bei 37° eine Anreicherung beobachtet werden. Bi 
Aufbewahrung von Gesamtblut im Eisschrank oder bei Zim 
mertemperatur lag auch »nach lingerer Zeit keine nachweis 
bare Zunahme des Plasmaeisens» vor. Die Aufbewahrung de 
Blutes bei diesen Verhiltnissen diirfte also keine Fehlerquell: 
fiir die Analyse darstellen, wie dies die friiheren Ergebniss: 
von BARKAN haben vermuten lassen. 

Moore und Mitarbeiter (1937b) konnten die Beobachtunge: 
von BARKAN nicht bestitigen. Sie wiederholten seine Versuch 
mit Hunde- und menschlichem Blut, konnten aber in keinem 
Fall eine Steigerung des »nonhemoglobin plasma iron» nac! 
Inkubation von Gesamtblut 6 Stunden bei 37.5~ feststellen. 

BARKAN und WALKER (1939) haben das abweichende Ergel) 
nis von MOORE und Mitarbeitern nicht zum Gegenstand ein 
Diskussion gemacht. Sie fiihren neue Versuche mit Aufbewal: 
rung von menschlichem Blut bei 37~ an, in welchen Paralle! 
bestimmungen sowohl des Eisens wie auch des Bilirubins aus 
gefiihrt wurden (beziiglich der Bilirubinsteigerung bei cd« 
Aufbewahrung von Gesamtblut vgl. v. CZIKE 1929). In einig¢ 
Fallen wiesen Eisen und Bilirubin eine gleichférmige Zunahm: 
auf, aber in nicht so wenigen Fallen blieb die Zunahme de 
einen oder beider untersuchter Substanzen aus. 

Im Hinblick auf die von einander abweichenden Ergebniss 
der in vitro-Versuche ist es gegenwartig unmdglich, die Trag 
kraft der Hypothese von BARKAN (1937b) tiber die Eisen- (un 
Bilirubin-)bildung aus den Blutkérperchen »im strémende: 
Blute» zu beurteilen. 
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Nach dieser Orientierung tiber die hierhergehérenden, teil- 
weise recht fragmentarischen Angaben tiber die Chemie des 
Serumeisens soll auf eine Beurteilung der bisher aufgefundenen 
Methoden zur quantitativen Eisenanalyse eingegangen werden. 

Die methodologischen Schwierigkeiten, deren Ursache es 
war, dass die Serumeisenfraktion bis in die letzte Zeit hinein 
unbekannt geblieben ist, haben auch der Ausarbeitung zufrie- 
denstellender quantitativer Bestimmungsmethoden Hindernisse 
in den Weg gelegt. Die Schwierigkeiten werden vor allem durch 
folgende Umstande bedingt: 


1. Die sehr niedrige Konzentration ‘des Eisens im Serum; 
diese betragt unter normalen Verhaltnissen nur etwas itiber 1 
ing pro Liter. Sollen nicht sehr grosse Serummengen fiir die 
Analyse erforderlich sein, so sind sehr empfindliche quantita- 
tive Methoden erforderlich. 

2. Die Schwierigkeit, Serum vollig frei von Himoglobin zu 
erhalten: ungeeignete Bearbeitung des Serums bei Anwesen- 
heit von Hb kann zu fehlerhaft hohen Eisenwerten fiihren. 

3. Die intime Bindung des Serumeisens an das Eiweiss; erst 
hei kraftigem Ansauern kommt es zu einer vollstindigen Ab- 
spaltung des Eisens. 

Die Methoden, die bisher ausgearbeitet wurden, kénnen prin- 
zipiell gesehen in 2 Gruppen eingeteilt werden, jenachdem ob 
die Eisenanalyse ohne oder mit vorausgehender Deproteinisie- 
rung des Serums ausgefiihrt wird. 


I. Bestimmung des Eisens ohne voraus- 


sehende Deproteinisierung des Serums. WAR- 


BURG (1927) ist der einzige,*der eine solche Methode ange- 
geben hat. Sie baut sich auf eine Beobachtung auf, die 
friher von WARBURG und _ seinen Mitarbeitern gemacht 
wurde dass naimlich Cystein sich nur bei Anwesenheit schwe- 
rer Metalle, »im wesentlichen» Eisen, Kupfer und Mangan, 
oxydieren lasst. Der Katalyseeffekt konnte durch Mes- 
sung des Sauerstoffverbrauches im Verlauf der Oxydation be- 
stimmt werden. Durch Zusatz von Pyrophosphatpuffer wird 
die Wirkung des Eisens und Mangans gehemmt, wahrend der 
Kupfereffekt erhalten bleibt. Da das Mangan neben den beiden 
anderen Metallen im Serum vernachlissigt werden kann, konn- 
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te das Eisen aus der Differenz zwischen dem Katalyseeffekt in 
Boratpuffer (= totale Katalysewirkung) und dem in PyropF }s 
phatpuffer (= Katalysewirkung des Kupfers) bestimmt werden 
— Ein Vergleich zwischen dem Katalyseeffekt angesiuerte: 
Serums einerseits und Serumasche andererseits zeigte, dass auc! 
‘ohne Verbrennung im Serum direkt eine zufriedenstellend 
Katalysewirkung erreicht wurde. 

Die von WARBURG angegebene Methode erlaubt also di 
gleichzeitige Bestimmung von sowohl Eisen wie auch Kup: 
direkt im Serum. Sie ist ausserdem ausserordentlich empfin 
lich. Die notwendige Serummenge wird mit nur 0.1 cem ang: 
geben. Dass sie trotz dieser Vorteile nach WARBURG und KREB 
von keinen anderen Autoren angewandt wurde, weist darau 
hin, dass die Technik schwer zuganglich ist. 

Il. Bestimmung des Eisens nach voraus 
gegangener Deproteinisierung des Serum: 
Das Verfahren umfasst hierbei zwei Momente, teils die En! 
fernung des Eiweisses, teils die hierauf folgende quantitatiy: 
Metallanalyse. Beide kénnen nach verschiedenen Method 
ausgefiihrt werden. 

A. Deproteinisierung. Die Veraschung aut feuc! 
tem Wege wurde von vielen Untersuchern angewandt (FONT! 
und THIVOLLE 1925, HENRIQUES und ROCHE 1927, ABD! 
HALDEN und MOLLER 1928, FOWWEATHER 1934, MOORE wi 
Mitarbeiter 1937a, WALKER 1938). Die Verbrennung wur 
mit H.SO, bei Zusatz verschiedener Oxydationsmittel (HN¢ 
H.O. u. s. w.) vorgenommen. 

Fiir den klinischen Gebrauch ist das Einaschungsverfahr 
ein etwas umstindlicher Prozess. Abgesehen davon stellt ab: 
die Veraschung in diesem Falle einen bestimmten Nachteil da 
namlich die Gefahr einer Beimengung von Hamoglobineise: 
Nur bei ausserst vorsichtiger Arbeit kann man Serumproben e 
halten, die weitgehend — niemals véllig! —- hamolysefrei sin: 
Durch Auffangen des Blutes direkt in paraffinierten ROhreh« 
und durch unmittelbares Zentrifugieren konnten MOORE wu! 
Mitarbeiter (1937a) die Hamolyse so weit unterdriicken, da: 
das Hamoglobineisen im Serum oft weniger als 1 y°/o betru 
Die meisten Untersucher haben wesentlich héhere Werte e 
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halten (vgl. z. B. BING und HANZAL 1934—35). In diesem Falle 
‘st das nach der Veraschung frei gewordene Hamoglobineisen 
nicht langer neben dem eigentlichen Serumeisen zu vernach- 
lassigen. Line Korrektion muss eingefiihrt werden, die sich auf 
eine getrennte Bestimmung des Serum-Hb’s in jedem einzelnen 
Fall aufbauen muss. Manche Untersucher haben diese Hb-Be- 
stimmung an Hand der Starke des Spektralbandes ausgefiihrt 
(FONTES und THIVOLLE 1925, HENRIQUES und ROCHE 1927, 
ABDERHALDEN und MOLLER 1928). Andere haben die Benzidin- 
reaktion zur quantitativen Hb-Bestimmung angewandt (BING 
und HANZAL 1934—35, MOORE und Mitarbeiter 1937a). Keine 
dieser Methoden ist exakt (vgl. BING und HANZAL 1934—35). 
Auch die Korrektionen werden folglich inexakt. Bei nennens- 
werter Himolyse miissen die Serumeisenwerte mit dieser Me- 


thodik unsicher werden. 

Ultrafiltration. Diese Methode setzt eine vorausgehende An- 
siuerung des Serums voraus, die ausreichend ist, das Eisen 
ganz aus seiner Bindung an Eiweiss zu lésen. Erst hernach 
kann es im Ultrafiltrat erhalten werden. — Ein derartiges Vor- 
gehen wurde friih von BARKAN (1927) ausgearbeitet und ergab 
in seiner Hand gute Ergebnisse. Die Methode wurde spiter 
von anderen Untersuchern angewandt, z. B. von GUTHMANN 
und Mitarbeitern (1931, 1935a, 1935b). Ihre Ergebnisse wei- 
chen aber in wichtigen Punkten so auffallig von denen spite- 
rer Ver6ffentlichungen anderer Autoren ab, dass dies mit einer 
nicht zufriedenstellenden Technik zusammenhingen muss. 
ROOSEN-RUNGE (1935) erhielt Werte, die »mehrfach Schwan- 
kungen bis zu + 20—25 °/, um den Mittelwert» aufwiesen. Er 
bezeichnet die Methode ausserdem als fiir den klinischen Ge- 
brauch zu beschwerlich. — BARKAN ist spiter (1937a, 1940) 
selbst zu anderen Methoden iibergegangen. 

Eiweissfdllung. Die Veraschung besitzt bestimmte Nachteile 
und die Ultrafiltrationstechnik ist nicht einfach genug, so dass 
man dazu tibergegangen ist, die Eiweissfallung mit Trichlores- 
sigsdure zu priifen. Die Untersucher, die dieses Verfahren zu- 
erst anwandten, erhielten Werte, die betrachtlich zu hoch lagen 
(STARKENSTEIN und WEDEN 1928a, RIECKER und WINTERS 
1930, MARLOW und TAYLOR 1934) oder wenigstens an der oberen 
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Grenze der jetzt anerkannten Werte (LANGER 1931, TOMPSETT 
1934). Diese hohen Werte miissen aber speziellen Fehlern in 
der Technik zugeschrieben werden, da die Deproteinisierung 
mit Trichloressigsiure an und fiir sich im Gegensatz dahin ten- 
diert, zu niedrige Serumeisenwerte zu ergeben, was auf dem 
unvollstindigen Cbergang des Eisens in das Trichloressigsiiu- 
refiltrat beruht (FOWWEATHER 1934, MOORE und Mitarbeiter 
1937a). HEILMEYER und PLOTNER (1937) konnten zeigen, dass 
es sich hierbei nicht um eine sekundare Adsorption an das aus 
gefallte Eiweiss, sondern um eine unvollstandige Abspaltung 
aus der Proteinbindung handelt. (Uber die von SCHMIDT 1940 
angefiihrte Kritik dieser. Erklirung vgl. Kapitel III). Durch 
Extra-Ansiuern mit HCl kann die Abspaltung so vollstandig 
durchgefiihrt werden, dass alles Eisen im Filtrat erhalten wird. 
Vor HEILMEYER und PLOTNER haben nur THOENES und 
ASCHAFFENBURG (1934) einen Extra-HCl-Zusatz bei der Depro 
teinisierung mit Trichloressigsiure angewandt. Sie benutzten 
ihn, um fir die nachher ausgefiihrte Rhodanidreaktion den 
giinstigsten Saéuregrad zu erhalten. — Die von LOCKE und Mit 
arbeitern (1932) erhaltenen Werte sind hingegen systematiscl 
etwas zu niedrig, was darauf beruht, dass nur Trichloressig 
siure angewandt wurde. 

Das von HEILMEYER und PLOTNER angegebene Verfahren 
mit Deproteinisierung mittels Trichloressigsdure nach vorbe 
reitender, kurzdauernder Behandlung des Serums mit starke: 
HCl garantiert, wie spater gezeigt werden soll, die vollstindigs 
Erfassung des Serumeisens im Filtrat. Es schliesst ausserdem 
die Einwirkung des Hamoglobineisens auch in dem Fall aus 
wo die Himolyse so stark ist, dass das Veraschungsverfahren 
eine grobe Korrektion erfordert hatte. 

B. Eisenanalyse. Zur quantitativen Eisenanalyse in 
der Verbrennungsfliissigkeit bzw. im Filtrat wurde eine Anzah! 
gebrauchlicher chemischer Methoden, hierbei auch gravimetri 
sche (ABDERHALDEN und MOLLER 1928) und titrimetrisch: 
(FONTES und THIVOLLE 1925, HENRIQUES und ROCHE 1927 
STARKENSTEIN und WEDEN 1928a, LANGER 1931), angewandl 
Zur Analyse sehr kleiner Mengen eignen sich diese beiden je- 
doch weniger gut. Neuere Methoden zur Serumeisenbestim 
mung sind kolorimetrisch. 
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Das Rhodanidverfahren wurde hierbei am friihesten (BARKAN 
1927) und anfanglich meist allgemein angewandt. In der Re- 
vel wurden bei der Ausftihrung der Reaktion die gefarbten Ei- 
senverbindungen mit organischen Lésungsmitteln (Athylazetat, 
lso-Amylalkohol u. s. w.) extrahiert. Die Hydrolyse wird hier- 
bei zuriickgedrangt, und die Farbenintensitat nimmt zu. (Den 
cigentlichen Farbstoff stellt nicht, wie man friiher angenom- 
men hat, das einfache Ferri-Rhodanid, Fe(CNS)s, teilweise in 
Ferri- und Rhodanidionen dissoziiert, dar. Es scheint sich hin- 
gegen um ein komplexes Salz vom Typ Fe (Fe/CNS/s) zu han- 
deln (SCHLESINGER und VAN VALKENBURGH 1931 zit. nach 
KOLTHOFF und SANDELL 1938)). 

Der Verlauf der Rhodanidreaktion ist in hohem Grade vom 
Milieu abhangig. Sie verliuft nur bei einem angemessenen pH 
(Aziditat 0.05—0.5 n nach KOLTHOFF und SANDELL 1938) und 
cinem kriftigen Rhodanidiiberschuss bis zum Ende. Der Reak- 
tionsverlauf wird von einer grossen Anzahl sowohl Kationen 
ispez. Cu) sowie Anionen (nicht nur Pyrophosphat, Oxalat 
u. s. w., sondern auch Sulfat) beeinflusst. Die Farbe ist nicht 
stabil, das Eisen wird durch die Rhodansiure schnell zu Ferro- 
lon, das bei dieser Reaktion keine Farbung ergibt. KOLTHOFF 
und SANDELL (Textbook of Quantitative Inorganic Analysis, 
1938) bezeichnen die Rhodanidreaktion als »far from ideal 
from an analytical viewpoint —». HEILMEYER und PLOTNER 
(1937) fanden sie als nicht zufriedenstellend. 

Untersuchungen der letzten Jahre haben aber gezeigt (Moo- 
RE und Mitarbeiter 1939a, BROCHNER-MORTENSEN und OLSEN 
1940), dass bei Beachtung bestimmter Kautelen auch mit die- 
ser Methode zuverlissige Serumeisenwerte erhalten werden 
konnen. 

Thioglykolsdure (CH2SHCOOH) bildet mit Eisen eine rote 
Verbindung, deren Farbe in ammoniakalischer Lésung beson- 
ders stark ist. TOMPSETT (1934) hat diese Reaktion bei der Se- 
rumeisenanalyse angewandt. 

o-Phenanthrolin und aa-Dipyridyl sind zwei zyklische Ver- 
hbindungen, die mit Ferro-lonen rotgefarbte komplexe Ionen 
vom Typ (FeRs)** bilden. Diese waren seit langem bekannt 
(BLavu 1898), wurden aber erst spit fiir die Eisenkolorimetrie 
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angewandt (HILL 1930—31, WALDEN und Mitarbeiter 1931). 
Sie haben in den letzten Jahren schnell umfassende Anwendung 
sowohl in der Biochemie als auch in der reinen Chemie gefun 
den (vgl. KLOCKMANN 1940). 

KUHNAU (1936) hat tiber Ergebnisse der Eisenanalysen bei 
Anwendung von o-Phenanthrolin in Kombination mit Natrium 
cyanid berichtet. Bei schwach alkalischer Reaktion wird hier 
bei mit Eisen ein rotes Komplexsalz gebildet, das sich mit in 
tensiv blauvioletter Farbe in CHCls lést. 

Eine ausgedehnte Anwendung fiir die Serumeisenanalyse ha‘ 
die o-Phenanthrolinmethode erst in der Form gefunden, di: 
sie durch HEILMEYER und PLOTNER (1937) erhalten hat. Durc! 
Ablesung der Farbe in Mikrokiivetten im Stufenphotomete 
(Zeiss) erreichten diese eine véllig zufriedenstellende Genauig 
keit. In der vorliegenden Arbeit wurde ausschliesslich dies: 
Methode angewandt. In Kapitel III wird eine ausfiihrliche B: 
schreibung derselben gegeben. Dort wird auch eine von SCHA! 
FER (1940a) und Scumipt (1940) erwahnte Fehlerquelle bi 
sprochen. —- BARKAN und WALKER (1940) haben spater di 
Farbreaktion mit o-Phenanthrolin benutzt und hierbei die Al) 
lesung mit dem Photelometer vorgenommen. 

Eine Zusammenstellung der bisher ver6éffentlichten Metho 
den zur Serumeisenanalyse wird in Tabelle 1 gegeben. 

Die Werte, die von STARKENSTEIN und WEDEN (1928a), Rie 
KER und WINTERS (1930), RIECKER (1930), BRUGSCH (1931 
MARLOW und TAyLor (1934) ferner JENKINS und THOMSO) 
(1937) erhalten wurden, liegen so hoch, dass sie nicht als de: 
wirklichen Verhiltnissen entsprechend angesehen werden kon 
nen. Im folgenden werden die Ergebnisse, die in diesen Unte! 
suchungen gewonnen wurden, nicht beriicksichtigt. Auch nicl 
die Resultate der Arbeiten von GUTHMANN und Mitarbeiter: 
(1931, 1935a, 1935b) sowie ROOSEN-RUNGE (1935), die offenba 
durch eine nicht zufriedenstellende Technik (vgl. weiter oben 
beeinflusst wurden. Die Werte von LOCKE und Mitarbeite: 
(1932) wurden nur unter Vorbehalt wiedergegeben, da sie ein: 
systematische Abweichung gegen etwas zu niedrige Wert: 
aufweisen (vgl. weiter oben). 
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Physiologie und Pathologie. 


Seitdem zuverlassige Methoden fiir die Serumeisenanalyse i: 
den Gebrauch gekommen sind, wurde die Physiologie und Ps 
thologie des Serumeisens zum Gegenstand eingehenden Stu 
diums. Im folgenden soll iiber die Ergebnisse berichtet werdei 
die hierbei gewonnen wurden. 


Das Serumeisen unter physiologischen Verhiltnissen. 


Erwachsene. In Tabelle 2 wurden die bisher ver6ffent 
lichten, mit einwandfreier Technik erhaltenen Serumeisenwer| 
fir erwachsene, normale Personen zusammengestellt. Gewiss 
von LANGER (1931) und TOMPSETT (1934) angefiihrte Erge| 
nisse wurden in die Tabelle nicht aufgenommen, da dies 
Autoren nicht angegeben haben, in welchem Ausmasse ih: 
Analysen bei Frauen oder Minnern ausgefiihrt wurden. 

Die Tabelle zeigt fiir das Serumeisen eine bedeutende Stre 
ung, fiir Manner von 79—194 y°/o, fiir Frauen von 58—191 y° 
Bei den einzelnen Untersuchern ist die Streuung bei mehrer 
Fallen fast gleich gross wie fiir das gesamte Material. Sie i: 
somit nicht durch methodologische Unterschiede bedingt. 

Auf Grund der grossen Variationsbreite miissen die Mitt 
werte unsicher werden, wenn die Zahl der Untersuchten nic! 
sehr gross ist. Ohne statistische Bearbeitung kann desweg: 
nicht entschieden werden, inwieweit die in den verschiedenc 
Untersuchungen hervortretenden Unterschiede beziiglich « 
Mittelwerte die fiir Frauen ausgesprochener als fiir Mann: 
sind — auf Zufalligkeiten beruhen kénnen oder ob sie at 
andere Weise erklirt werden miissen. Ohne eine derartige B 
arbeitung kann auch nicht entschieden werden, ob die von all 
Autoren beobachtete, aber sehr stark variierende Differen 
zwischen beiden Geschlechtern signifikativ ist. 

Nur HEILMEYER und PLOTNER (1937) haben ihr Materi 
nach statistischen Prinzipien beurteilt. In Tabelle 3 wurde ei! 
statistische Bearbeitung fiir weitere drei gréssere Zusamme 
stellungen durchgefiihrt, deren Primarwerte (erhalten m 
prinzipiell verschiedenen Methoden, vgl. Tabelle 2) zugingli: 
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Die in Tabelle 3 angefiihrten Mittelwerte fiir Manner zeigen. 
in welcher Kombination auch immer, keine sichergestellte 
Differenz. Hingegen liegt eine solche fiir bestimmte Mittelwerte 
fiir Frauen vor. Der héchste derselben (127.0 + 6.8) liegt somit 
sicher héher als die simtlichen tibrigen. Der nachst héchste 
(104.4 = 3.0) liegt ausserdem sicher héher als der niedrigste 
(88.5 -~ 3.8). Diese sichergestellten Differenzen zwischen den 


Tabelle 3. Serumeisenwerte fiir Erwachsene, entnommen 4 
grisseren, frither veriffentlichten Normalmaterialien.' 


n = Anzahl M = Mittelwert ¢ (M) = mittlerer Fehler des M 
3 = Dispersion D = Differenz ¢(D) = mittlerer Fehler der D 
Diff. 

Manner Frauen Minner- 

Verfasser Frauen 


n |M+e(M)j o |M+e(M) | D+ e(D) 


u. PLOTNER 


(1937) 25 126.2+4.3 21.4] 25) 88.54+3.8 18.8]4+37.745.7 
Moore u. Mitarb.(1937a) | 15 121.5+6.725.8] 15) 97.6+6.1 23.7]+4 23.94 9.1 
SKouGe (1939) 50 117.7+2.8 19.7] 50, 104.4+ 3.0 21.6)+13.3+4.1 
Brocuner-Morrensen u. 

Otsen (1940) 20 131.9+6.0,26.8] 20 127.0+6.830.41+ 4949.1 


Insgesamt |110 122.7 + 2.2/22.7]110 103.9 + 26.0] + 18.8 + 3.3 


* Statistische Bearbeitung und Zusammenstellung vom Verfasser. 


Mittelwerten verschiedener Untersucher fiir Frauen allein, deu- 
ten darauf hin, dass fiir diese ausser evt. kleineren methodolo 
gischen Unterschieden auch Verschiedenheiten beziiglich des 
Materials selbst vorgelegen haben. Dieses Verhalten soll im 
Anschluss an die eigenen Ergebnisse niher besprochen werdei 
(Kapitel VII). 

In Tabelle 3 werden die Mittelwerte und die Streuung aucl 
fiir die zusammengeschlagenen Materialien wiedergegeben, und 
zwar insgesamt fiir je 110 Manner bzw. Frauen. Ein solches 
Zusammenschlagen ist fiir die mannlichen Personen sicher be 
rechtigt, fiir die weiblichen aber nur unter Vorbehalt. Aus die 
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sem grésseren Material wurden folgende Mittelwerte fiir gesun- 
de Erwachsene erhalten: 


Manner: 122.7 + 2.2, o = 22.7 y/o 
Frauen : 103.9 © 2.5, ¢ = 26.0 y°/o 


Unter der Voraussetzung, dass die Frequenzkurve einen nor- 
malen Typ aufweisen wiirde, wiirde dies bedeuten, dass man 
fiir mannliche, erwachsene, normale Personen Werte innerhalb 
des Gebietes 55—191 y°/o, fiir weibliche, erwachsene, normale 
Personen Werte innerhalb des Gebietes 26—182 y°/o erhallt. 
Wahrend die somit berechneten oberen Grenzen (M + 39) in 
einigen Fallen durch die beobachteten Werte iiberschritten wur- 
den, war es niemals der Fall, dass ein beobachteter Wert un- 
terhalb die Grenze M—2 ¢ fiel. Dies weist auf eine schiefe Ver- 
teilung hin. Diese Frage soll im Anschluss an die eigenen Er- 
gebnisse naher besprochen werden. Es kann aber bereits jetzt 
hervorgehoben werden, dass sich keine Griinde ergeben haben, 
die eine Herabsetzung der gebrauchlichen unteren Grenze fiir 
Erwachsene auf einen niedrigeren Wert als 50 y°/, motivieren 
wiirden. 

Aus Tabelle 3 ergibt sich ferner, dass bei 2 der vier Mate- 
rialien die Differenz zwischen beiden Geschlechtern sicherge- 
stellt ist. Die zusammengeschlagenen Werte ergeben eine Dif- 
ferenz von 18.8 = 3.3 y°/o, die ebenfalls beweisend ist. Als Ur- 
sache dieses Unterschiedes des Serumeisens bei beiden Ge- 
schlechtern hat man in gleicher Weise wie fiir Hb und Ery- 
throzytenanzahl die kontinuierlichen Blutverluste durch die 
Menses angefiihrt (HEILMEYER und PLOTNER 1937, SKOUGE 
1939). Verf. kann sich dieser Auffassung nicht anschliessen, 
nachdem seine Untersuchungen gezeigt haben (VAHLQUIST 
1939), dass die Differenz des Serumeisens fiir beide Geschlech- 
ter — ebenso wie fiir Hb und Erythrozytenanzahl — nicht 
durch eine Senkung der entsprechenden Werte bei den Mad- 
chen nach der Menarche, sondern durch eine Steigerung der 
Werte der Knaben wahrend und nach der Pubertat, zustande- 
kommt. Diese Beobachtung macht es wahrscheinlich, dass 
endokrine Faktoren die Ursache des durch das Geschlecht be- 
dingten Unterschiedes des Serumeisens — wie auch des Hb und 
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der Erythrozytenanzahl — sind. Diese Frage soll in Kapitel 
VII naher besprochen werden. 

Spontane tdgliche Variationen. MOORE und Mitarbeiter 
(1939a) fiihrten im Laufe eines Tages je 6—7 Eisenanalysen 
bei einer nicht naher angegebenen Anzahl normaler Personen 
aus. Sie fanden relativ kleine Variationen von 20—35 y°/o. Die 
beobachteten Verschiebungen waren »not constant in direction. 
but oscillated and were independent of normal food intake 
HEILMEYER und PLOTNER (1937) ferner SKOUGE (1939) kamen 
bei Analysen einiger Falle zu ungefihr derselben Auffassung 
Bedeutend gréssere tagliche Variationen als die jetzt angefiihr 
ten hat Verf. (VAHLQuIST 1940b) bei der Untersuchung eine: 
grosseren Materials erwachsener; normaler Personen erhalten 
Diese Ergebnisse sollen spiter zusammenhangend besprocher 
werden (Kapitel VII). 

Spontane Variationen bei ldngerem Intervall. HEILMEYER 
und PLOTNER (1937) fanden bei 6 normosiderimischen Perso 
nen mit Serumeisenwerten von 77—161 y/o bei einer erneute: 
Untersuchung nach 1—9 Tagen Unterschiede von — 10 °/o bi: 
+ 19 °/o. Bei 4 hyposideriimischen Personen fanden sie etwa: 
gréssere Differenzen (relativ betrachtet, absolut gesehen warei 
sie geringer) von — 27 °/o bis + 34 °/o. Sie waren der Ansicht 
dass »die spontanen ... Schwankungen des Serumeisenspic 
gels in kleinen Zeitraumen von Stunden bis Tagen nicht meh: 
als rund + 30 °/, betragen ...». SKOUGE (1939) kam, nach Aus 
fiihrung von 2—3 Analysen bei je 9 Patienten mit Normosi 
derimie (sowie 2 mit Hyposiderimie) im Verlaufe von 1—1+4 
Tagen, zur gleichen Auffassung. 

Moore und Mitarbeiter (1939a) haben eine eingehender 
Analyse dieser Verhaltnisse vorgenommen. Sie entnahmen b« 
16 »’normal’ Freshman college women» im Laufe von 6 Mona 
ten 3—6 Proben (niichtern) mit regelmissigem Intervall. Si 
fanden spontane Variationen von 18—64 y°/o mit einem Mitte! 
wert von 41 y°/o. »The changes were oscillating in type an 
had no persistent directional characteristics. » 


1 Anmerkung bei der Korrektur: 
GUGGISBERG (1941) hat jiingst aus theoretischen Griinden dieselbe Ansich 
ausgesprochen. 
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In einer friiheren Arbeit hat Verf. (VAHLQUIST 1940b) gra- 
phisch und summarisch-tabellarisch die Ergebnisse recht um- 
fassender Untersuchungen iiber die spontanen Variationsmég- 
lichkeiten bei Mannern und Frauen wiedergegeben. Die Streu- 
ung war in diesem Material grésser als in dem von MOORE und 
Mitarbeitern, die Mittelwerte der Spontanvariationen héher, 
‘tir Manner (je 4—5 Analysen) 76 y/o fiir 15 Frauen (je 2—3 
\nalysen) 46 y°/o. Auch diese Ergebnisse sollen in einem spiite- 
ren Zusammenhange naher behandelt werden (Kapitel VII). 

Das Verhalten des Serumeisens unter Einfluss spezieller exo- 
und endogener Faktoren. Die Nahrungsaufnahme steigert das 
Serumeisenniveau nicht (SKOUGE 1939), nicht einmal dann, 
wenn die Nahrung eisenreiche Vegetabilien enthalt (HEIL- 
MEYER und PLOTNER 1937). 

Eisenarme Erndhrung (strenge Ulcusdiat) senkt das Serum- 
eisen nicht, auch wenn sie bis zu einem Monat verabreicht 
wird (SKOUGE 1939; vgl. auch die Tierversuche von THOENES 
und ASCHAFFENBURG 1934). 

Vollstindiger Nahrungsentzug wahrend einer kiirzeren Zeit 
soll den Serumeisenwert eher erhéhen (LOCKE und Mitarbeiter 
1932; Tierversuche von THOENES und ASCHAFFENBURG 1934). 

Eisenzufuhr kann eine kraftige voriibergehende Eisensteige- 
rung hervorrufen (vgl. den Abschnitt iiber » Eisenbelastungen»), 
doch scheint nicht einmal durch eine lingere Zeit vorgenom- 
mene Ejisenmedikation eine verbleibende Erhéhung des Se- 
rumeisenniveaus hervorgerufen werden zu kénnen (MOORE und 
Mitarbeiter 1939a, vgl. auch THOENES und ASCHAFFENBURG 
1934). 

Uber das Verhalten des Serumeisens bei kriiftigen Muskel- 
anstrengungen liegen nur einige Versuche von VANNOTTI und 
MARKWALDER (1939) vor, die bei Menschen ausgefiihrt wur- 
den, die sich in verditinnter Luft in grosser Héhe aufgehalten 
haben. Unter diesen besonderen Bedingungen wurde bei weni- 
gen Fallen unmittelbar nach dem Heraufkommen eine deut- 
liche Steigerung des Serumeisens nach Anstrengung beobach- 
tet, nach etwa einer Woche Akklimatisation hingegen eine 
Senkung. (Im Tierexperiment fand BAER 1938 eine Serum- 
cisensteigerung nach starken Anstrengungen.) 
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Die von GUTHMANN und Mitarbeitern (1931) beobachteten 
Schwankungen des Serumeisens, abhaingig von den Menstrua- 
tionszyklen, konnten in spiateren Arbeiten, ausgefiihrt mit zu- 
verlassigerer Technik, nicht bestatigt werden (VAHLQUIST 1939 
Moore und Mitarbeiter 1939a, BROCHNER-MORTENSEN und OL 
SEN 1940). 

Das Verhalten des Serumeisens wihrend der Graviditdt is! 
noch unvollstandig untersucht. Fiir die friihen Graviditiits 
monate liegen nur vereinzelte Beobachtungen vor (HEILMEYE 
und PLOTNER 1937, VAN GOIDSENHOVEN und Mitarbeiter 1938 
die keineswegs zu irgend einer Verallgemeinerung der Schliiss 
berechtigen. In »Mens. 9» fanden HEILMEYER und PLOTNE 
(1937) bei 16 Frauen Serumeisenwerte zwischen 32—190 y°, 
Nach deren Auffassung konnten nur 5 derselben als norm: 
bezeichnet werden, wahrend die itibrigen zu hoch (6 Falle) od: 
zu niedrig (5 Falle) lagen; (nach den Normalwerten des Ver! 
(VAHLQUIST 1940b) k6nnen 12 Werte als innerhalb der no: 
malen Variationsbreite, 1 an der oberen Grenze derselbe 
und 3 unterhalb derselben liegend angesehen werden). Ein T\ 
der Frauen in diesem Material wies eine leichte Animie au 
wobei der niedrigste Hb-Wert 64 °/o war. Die durchgehen 
normalen Indizes (von 0.9—1.2) deuten aber darauf hin, da: 
es sich hierbei nur um einen Hydramieeffekt gehandelt ha 
wie so oft wihrend der Graviditat. Es bestand kein deutlich: 
Zusammenhang zwischen den Hb- und den Serumeisenwerte 

VAN GOIDSENHOVEN und Mitarbeiter (1938) fanden im 
Monat ebenfalls stark variierende Serumeisenwerte, bei 6 F: 
len von 63—180 y°/o, ohne dass eine Korrelation zu den H! 
Werten, die in diesem Material auch einigemale niedrig wart 
vorlag; letztere beruhten offenbar auf Hydramie. 


Serumeisenwerte bei der Geburt, bestimmt sowohl vor w 
auch 2 Std. nach der Entbindung, wurden von NEUWEIL! 
(1938) in einer Untersuchung tiber die Eisenversorgung < 
Fétus angefiihrt. Vor dem Partus zeigten 17 Miitter, die in d: 
meisten Fallen gute Blutwerte aufwiesen, Serumeisenwerte v: 
50—151 y/o mit einem Mittelwert von 92.6 y°/o (berechnet 
6 32.3 y/o), nach dem Partus betrug der Eisenwert 18—1. 
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°/o mit einem Mittelwert von 75.3 y°/o (berechnetes o 35.3 
/%/o). Die Differenz 17.3 + 3.4 y/o ist signifikativ. 

In einer friiheren Arbeit hat Verf. (VAHLQUIST 1940b) Se- 
rumeisenwerte von 30 Frauen beim Partus mitgeteilt. Die 
Werte schwankten zwischen 27 und 138 y°/o; fiir Frauen mit 
einem Hb iiber 12.0 g°/o betrug der Wert 74 y°/o, bei einem Hb 
unter 12.0 g®°/o (einschliesslich einiger deutlicher Andmien, bei 
denen die Probe einige Tage nach dem Partus enthommen wur- 
de) im Durchschnitt 40 y°/o. Dieses Ergebnis soll spiter in 
Kapitel IX naher besprochen werden. 


Kinder. Nabelvenenblut. LOCKE und Mitarbeiter (1932) er- 
hielten mit einer Technik, die etwas zu niedrige Werte ergeben 
haben muss, bei 9 Fallen einen Durchschnittswert von 160 y®/o. 
THOENES und ASCHAFFENBURG (1934) fanden bei 12 Fallen 
Werte zwischen 134 und 291 y°/o, mit einem Mittelwert von 
173 y°/o. 

NEUWEILER (1938) kam mit einer anderen Methodik (HEIL- 
MEYER und PLOTNER) zu einem ahnlichen Ergebnis. 17 Serum- 
eisenanalysen im Nabelvenenblut ergaben Werte zwischen 84 
und 240 y®/o, der Durchschnittswert war 155.2 + 10.6 
NEUWEILER nahm gleichzeitig auch Bestimmungen im Nabel- 
arterienblut vor und kam zu der Auffassung, dass »fast durch- 
wegs im Blute der Nabelvene ... ein deutlich héherer Serum- 
eisengehalt als im arteriellen zur Plazenta fliessenden Blute» 
vorhanden war. Der Durchschnittswert des Nabelarterienblutes 
wird 137.9 = 11.0 y°/o. Der Mittelwert der individuellen Venen- 
Arteriendifferenzen wird 17.4 + 5.4 y°/o, ist also signifikativ, 
aber mit auffallig grosser Streuung, ¢ = 22.4 y°/o. In den ein- 
zelnen Fallen variierte die Differenz auch stark, namlich zwi- 
schen + 59 und — 27 y°/o. 

In einer friitheren Arbeit hat Verf. (VAHLQUIST 1940b) bei 20 
Proben aus Nabelvenenblut Serumeisenwerte erhalten, die zwi- 
schen 106 und 214 y°/o, mit einem Mittelwert von 158.4 y°/o, 
variierten. Eine Aufteilung in 2 Gruppen nach den Hb-Werten 
der Miitter mit einer Grenze derselben bei 12.0 g°/, ergab fiir 
die Gruppe, die dem héheren Hb-Wert entsprach, einen durch- 
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schnittlichen Serumeisenwert im Nabelvenenblut von 169 y°/o 
fiir den niedrigen Hb-Wert 143 y°/o. Der Unterschied ist abe: 
statistisch nicht sichergestellt. 

Uber den Eisengehalt des Nabelvenenblutserums, falls b: 
der Mutter eine ausgesprochene Animie vorgelegen hat, sin 
in der Literatur nur einige Angaben vorhanden. LOCKE un 
Mitarbeiter (1932) fanden bei einem Fall mit »anemia at term 
bei welchem die Mutter einen Serumeisengehalt von 40 y° 
(Hb-Wert nicht angegeben) aufwies, beim Kinde einen We: 
der auch im Hinblick auf die angewandte Technik niedrig wa 


nimlich 70 y°/o. MOORE und Mitarbeiter (1937b) fanden }:‘ 


einer Graviditatsperniziosa, die gewiss unter den letzten Mon 
ten der Graviditat behandelt wurde, im Nabelvenenblut ein 


Serumeisengehalt von 247 y°/o. Die Mutter wies beim Partus ein 


Hb von etwa 9 g®/o und einen Serumeisenwert von 58 y°/o au 


Neugeborenenperiode. Die von Verf. (VAHLQUIST 1939 uw 
1940a) friiher angefiihrten Analysenergebnisse zeigen ein 
schnellen Abfall der Serumeisenwerte waihrend des ersten | 
benstages, auf den innerhalb kurzer Zeit eine sekundire St 
gerung folgt. Diese Ergebnisse sollen in Kapitel IX auf Grun 
eines grésseren Materials niher besprochen werden. 

1. Lebensjahr. THOENES und ASCHAFFENBURG (1934) unt 
suchten 40 Kinder im Alter von 13 Tagen—7 Monaten und fa 


den ein »allmahliches Absinken» der hohen Serumeisenwer'c 
bei » Neugeborenen und jungen Siuglingen». 18 der Kinder, cic 


jiinger als 2 Monate waren, zeigten Werte innerhalb des ( 
bietes 63—196 y°/o, Mittelwert 130 y°/o, 22 Kinder im Alter vii 
2—7 Mon. 50—170 y/o, Mittelwert 78 y°/o. Bei wiederhol| 
Untersuchung bei 2 Kindern vom Ende des 1. Lebensmona 
bis zum Alter von 5 bzw. 8'/2 Monaten fanden die genannt 
Autoren anfinglich ein schnelles Absinken bis auf ein Mii 
mum (54 bzw. 40y°/o) in einem Alter von 2—3 Monaten, hi 
auf kam es wieder zu einer steigenden Tendenz. Die W<: 
schwankten vom Zeitpunkt der einen Untersuchung bis 2! 


anderen kriftig. 
SCHAEFER (1940b) gab fiir 4 Kinder im Alter von 2 Woc! 
—2 Mon. Serumeisenwerte zwischen 100.3 und 125.8 y°/o ; 
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2 Sauglinge, alter als 2 Mon., hatten Werte von 50.7 bzw. 
93.7 y°/o. 

In diesem Zusammenhange kann auch angefiihrt werden, 
dass THOENES und ASCHAFFENBURG (1934) bei 11 Friihgebur- 
ten (Geb. Gew. 1400—2250 g) im Alter von 10 Tg.—5 Mon. in 
16 Bestimmungen Serumeisenwerte, schwankend zwischen 58 
und 198 y®/o, gefunden haben. Sie waren der Ansicht, dass »die 
ermittelten Werte sich nicht von denen unterscheiden, die bei 
gleichaltrigen, ausgetragenen Siéuglingen erhoben wurden». 
Dass diese Ubereinstimmung nach Uberschreiten des 1. Lebens- 
halbjahres nicht mehr vorhanden ist, soll spiter gezeigt werden 
(Kapitel XI). 

Nach dem 1. Lebensjahre. THOENES und ASCHAFFENBURG 
(1934) fanden bei 20 Kindern im Alter von 2—9 Jahren Se- 
rumeisenwerte von 73—190 im Mittelwert 123 

Das Normalmaterial von SCHAEFER (1940b) umfasst 17 Kna- 
ben und 15 Madchen im Alter von 1—13 Jahren. Die Serum- 
eisenwerte lagen am Anfang des 2. Jahres niedrig, »um erst im 
Laufe desselben allmahlich zu der bei Erwachsenen iiblichen 
Hoéhe anzusteigen». Fiir das gesamte Material wurden Varia- 
tionen zwischen 43 und 214 y®/o erhalten. Der héchste Wert 
stammte von einem 4 Jahre alten Madchen. 


Verf. (VAHLQUIST 1939) hat friiher vorliufige Ergebnisse 
von Serumeisenanalysen bei etwa 150 gesunden Knaben und 
Madchen, den Altersgruppen 7, 11 sowie 14 und 15 Jahren an- 
gehorend, ver6ffentlicht. Die Mittelwerte fiir die verschiedenen 
Gruppen betrugen 90—120 y°/o. Sie waren fiir die Knaben eher 
etwas niedriger als fiir die Madchen. Diese Ergebnisse sollen 
in Kapitel IX naher behandelt werden. 


Tiere: Serumeisenanalysen wurden auch bei einer betriacht- 
lichen Anzahl von Tieren verschiedener Art (Pferd, Kuh, 
Schwein, Hund, Kaninchen, Katze, Gans, Taube u. s. w.) aus- 
gefiihrt. Im allgemeinen lagen die bei diesen erhaltenen Werte 
um etwa 50—100 °/o héher als beim Menschen. Fiir Kaninchen 
liegen besonders zahlreiche Bestimmungen vor (THOENES und 
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ASCHAFFENBURG 1934, BARKAN 1927, 1936b). Sie besitzen ein 
mittleres Niveau bei etwa 200 y°/o mit einer ungefiaihren Varia- 
tion in einem Gebiet von 100—300 y°/o. 


Das Serumeisen unter pathologischen Verhiltnissen. 


Erwachsene. Andmien. Grosse akute Blutungen (Ulcus 
Abort u. s. w.) fiihren zu einer Hyposiderimie. Das Serumeisen 
kann im Laufe von einigen Tagen auf sehr niedrige Werte sin 
ken, auf 20 y°/, und weniger.Eine einfache Beziehung zwischer 
der Grésse der Blutung — die sich im Riickgang der Hb-Wert 
spiegelt —- und der Tendenz zu einer Serumeisendepressioi 
liegt nicht vor (HEILMEYER und PLOTNER 1937, SKOUGE 1939) 
Parallel zum Ansteigen der Hb-Werte oder etwas nachhinkend 
geht auch das Serumeisen wieder zu seinem Ausgangsniveai 
zuriick, bei gewissen Fallen aber erst nachdem eine Eisen 
therapie eingesetzt wurde. 

Auch nach grésseren Aderlassen (bei den untersuchten Fal 
len 1/2 Liter oder mehr) konnte man regelmiissig eine stark 
Senkung des Serumeisenspiegels beobachten (HEILMEYER un 
PLOTNER 1937, SKOUGE 1939). Die Senkung ging aber bei dic 
sen Fallen rasch voriiber. Bereits nach etwa einem Tag ode 
einigen Tagen war die Hyposiderimie zuriickgegangen, si 
wurde in gewissen Fallen durch eine kurzdauernde, reaktiv 
Hypersiderimie ersetzt. — Im Tierexperiment hat man 4hnli 
che Beobachtungen gemacht (FONTES und THIVOLLE 192° 
WARBURG und KREBS 1927, THOENES und ASCHAFFENBUR(‘ 
1934, BARKAN 1936b). Je nach Grésse des Blutverlustes wa 
die Serumeisenherabsetzung kurzdauernd oder mehr protr: 
hiert. 

Die Senkung des Serumeisens nach grossen Blutungen wu 
de in ihrer initialen Phase zu einem Teil als Verdiinnungseffe! 
angesehen. Diese Annahme ist aber selbstverstandlich nur wu 
ter der Voraussetzung berechtigt, dass die zustr6mende Gew: 
befliissigkeit eisenarm ist, was nicht bewiesen wurde. Im iibr 
gen war man der Ansicht, dass die Hyposiderimie auf ein 
posthamorrhagisch gesteigerten Knochenmarksaktivitat beruh’ 
wobei das Eisen aus dem Blutplasma schneller verbraucl 
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wird, als es aus den Depots ersetzt werden kann. Waren die 
Blutungen sehr gross oder die Eisenreserven von Anfang an 
schlecht und schnell fiir die Hb-Regeneration verbraucht, so 
kann eine lange bestehen bleibende Hyposiderimie Ausdruck 
fiir eine Eisenverarmung der Depots sein (HEILMEYER und 
PLOTNER 1937). 

Bei Andmiezustinden, ausgelést durch chron. Blutungen 
(Uleus, Hiamorrhoiden, Menorrhagien und Metrorrhagien), 
liegt das Serumeisenniveau regelmassig niedrig, die Werte be- 
tragen oft weniger als 20 y®/o (HEILMEYER und PLOTNER 1937, 
Moore und Mitarbeiter 1937b, SKOUGE 1939). Die Serumeisen- 
werte sind in den meisten Fallen starker gesenkt als die Hb- 
Werte. Nach Einsetzen der Eisentherapie steigt auch das Se- 
rumeisen an, nicht selten aber in langsamerem Tempo als das 
Hamoglobin. 

HEILMEYER und PLOTNER (1937) bezeichnen die chron. Blu- 
tungsanamie als »eine echte Eisenmangelanimie». SKOUGE 
(1939) will diese Bezeichnung fiir Anaimien reservieren »deren 
Eisenmangel in genetischer Beziehung das Primire ist und 
nicht ... wenn die Andimie primar durch einen Verlust an 
Blut und somit an Eisen hervorgerufen wurde». 

Es kann aber angezweifelt werden, ob die sog. »chron. Blu- 
tungsandimien>» einen reinen Blutungseffekt darstellen, oder ob 
sie nicht eine besondere Disposition zur Entwicklung eines 
Eisenmangelzustandes voraussetzen (LUNDHOLM 1939, SKOLD 
und WALDENSTROM 1940). 

Zur Beurteilung dieser Frage sind die Hb-und Serumeisen- 
analysen bei professionellen Blutspendern von Interesse. Solche 
Untersuchungen haben gezeigt (SKOUGE 1939, SKOLD und WAL- 
DENSTROM 1940), dass auch gehiaufte, '/2 Liter grosse Blutent- 
nahmen (bis zu 38mal im Verlaufe von 4 Jahren im Material 
von SKOLD und WALDENSTROM) in der Regel ohne ungiinstige 
Riickwirkung weder auf die Hb- noch auf die Serumeisenwerte 
vertragen werden. Nur bei einer geringeren Anzahl von Fallen 
kam es zu einer verbleibenden Hyposiderimie, ein auffalliger 
Riickgang der Hb-Werte war ungewohnlich. Etwas haufiger 
lag sowohl eine Hyposiderimie als auch eine Anadmie in dem 
Material von SAKAKURA (1940) vor, was aber mit den besonde- 


n 

‘ 


26 BO C:SON VAHLQUIST 


ren Ernahrungsverhaltnissen der untersuchten Personen zu. 
sammenhangen diirfte (Japaner; vgl. die von SNAPPER und 
Mitarbeitern 1940 gemachten Beobachtungen iiber das Vor- 
kommen von Anamien bei chinesischen Blutspendern). Das 
Ergebnis der Untersuchung von SKOLD und WALDENSTROM 
stellt ausser allen Zweifel, dass mannliche Blutspender Blut 
verluste vertragen kénnen, die im Laufe einiger Jahre mehr 
fach das gesamte Blutvolumen des Blutspenders iiberschreiten 
ohne dass es bei ihnen zu einer Animie kommt. 

Die essentielle hypochrome Andmie ist ein Krankheitsbild 
das in den letzten Jahren immer groésseres Interesse auf sich 
gelenkt hat. In der Praxis spielt sie eine grosse Rolle, da sie be 
Frauen sehr haufig vorkommt. Wichtige neue Beitrage zu: 
Frage ihrer Pathogenese und Semiologie wurden von schwedi 
schen Forschern geliefert (LUNDHOLM 1939, WALDENSTRO) 
1940a). 

Die ersten Serumeisenbestimmungen bei Fillen mit essen 
tieller hypochromer Anamie wurden von HEILMEYER um 
PLOTNER (1937) sowie MOORE und Mitarbeitern (1937b) vor 
genommen. Einige weitere Werte wurden von VAN GOIDSENHO 
VEN und Mitarbeitern (1938) ferner SKOUGE (1939) angegeben 
Erst durch Untersuchungen bei dem  grossen Material voi 
VAHLQUIST und WALDENSTROM (1939) ferner WALDENSTRO) 
(1940a) konnte definitiv festgestellt werden, dass unbehandelt: 
Falle mit essentieller hypochromer Animie konstant eine Hy 
posiderimie, mit Werten, die in der Regel geringer als 35 y° 
sind, aufweisen. 

Die ausserordentliche Wirkung der Eisenmedikation bei die 
ser Erkrankung war bereits friiher Anlass der Vermutung, das: 
Eisenmangel die unmittelbare Ursache der Animie sei. Di: 
Notwendigkeit grosse Eisendosen zu verabreichen, um eine er 
folgreiche Therapie durchzufiihren, hat aber zu Vorsicht bein 
Ziehen von Schliissen veranlasst. Nachdem die Serumeisen 
analyse nun aufgezeigt hat, dass die Krankheit mit einer Hy 
posiderimie verliuft, wurde die Auffassung der essentielle: 
hypochromen Animie als » Eisenmangelkrankheit» (HEILMEYE! 
und PLOTNER 1937) wesentlich gestirkt. 

Eine Stiitze fiir die Annahme, dass die Hyposideraimie be 
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diesen Fallen wirklich Ausdruck eines Eisenmangels ist und 
nicht durch andere Faktoren, z. B. einen absolut gesehen ver- 
minderten Hb-Umsatz, bedingt wird, stellen die Falle dar, die 
WALDENSTROM (1938) als »latente Sideropenien» charakteri- 
siert hat. Unter dieser Bezeichnung fasst er Personen (meist 
Frauen) zusammen, die bestimmte fiir die essentielle hypo- 
chrome Andmie typische Epithelsymptome (léffelf6rmige Nagel, 
Mundwinkelrhagaden, Dysphagie) aber keine manifeste Ana- 
mie aufweisen. Serumeisenanalysen haben gezeigt (WALDEN- 
STROM 1940a), dass auch diese Fille, trotz der normalen Hb- 
Werte, eine Hyposiderimie besitzen, die wihrend der Eisenthe- 
rapie zuriickgeht, wobei gleichzeitig die iibrigen Symptome ver- 
schwinden. Zu dieser Gruppe kann auch der mannliche Achy- 
liker mit gutem Hb-Wert, aber mit einem Serumeisen von 40 
y°/o, gezihlt werden, den HEILMEYER und PLOTNER (1937) be- 
obachtet haben und der ihrer Ansicht nach sich in einem 
prianimischen Stadium» befand (ohne dass aber ein spa- 
terer Ubergang in eine manifeste Animie festgestellt wurde). 

Ein Krankheitsbild, das in seiner Symptomatologie mit der 
essentiellen hypochromen Animie vollig tibereinstimmt, tritt 
nicht selten nach Magenresektion auf. Diese »agastrische» hy- 
pochrome Andmie verliuft auf die gleiche Weise wie die essen- 
tielle hypochrome Animie mit einer Hyposiderimie (HEIL- 
MEYER und PLOTNER 1937, VAN GOIDSENHOVEN und Mitarbeiter 
1938, VAHLQUIST und WALDENSTROM 1939, SKOUGE 1939). 

HEILMEYER (1938) fand auch bei 2 Fallen von »echter Chlo- 
rose» eine Hyposideramie (Serumeisen 4 bzw. 38 y°/o), er zahlt 
u. a. aus diesem Grunde dieses Krankheitsbild zu dem Kreis 
der »Eisenmangelkrankheiten». Ahnliche Beobachtungen wur- 
den spiter von WALDENSTROM (1941c) bei zahlreichen Fallen 
von juveniler hypochromer Animie, z. T. ganz von »Chlorose- 
charakter», gemacht. 

Infektandmie. Jede Animie bei einer Infektion ist selbstver- 
standlich nicht gleichbedeutend mit einer Infektanaémie im 
eigentlichen Sinne. Besonders gilt dies fiir Frauen, bei welchen 
die essentielle hypochrome Andmie so gewOohnlich ist, dass zu- 
fallige Kombinationen einer solchen mit Infektionen natiirlich 
recht oft vorkommen miissen. Bei vielen Fallen ist es aber deut- 
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lich, dass die Infektion als solche den anaimieauslésenden Fak- 
tor dargestellt hat. Bei den meisten Fallen handelt es sich hier- 
bei um chronische Infektionen — Endocarditis lenta, rheuma- 
tische Affektionen, Nephritiden, weniger oft Tuberkulose. 

Durch Serumeisenanalysen konnten auch gewisse neue Ge- 
sichtspunkte fiir die Genese der Animien bei Infektionen ge- 
wonnen werden. Wie spiter gezeigt werden wird, werden 
schwerere Infektionen regelmissig von einer Hyposiderimie 
begleitet, was mdglicherweise auf einer eisenverbrauchenden 
Aktivitatssteigerung des R. E. S. beruht. Nach HEILMEYER und 
PLOTNER (1937) soll diese Hyposiderimie zu »einem lokalen 
Eisenmangel im Knochenmark» und auf diesem Wege zu einer 
verschlechterten Hb-Regeneration fiihren. Die nach Uberwin- 
dung der Infektion in den meisten Fallen auftretende spontane 
Heilung der Andimie k6nnte damit erklart werden, dass das 
Eisen wieder aus dem R. E. S. freigemacht wird. 

Ist die Auffassung richtig, so miissten die Infektanimien 
auch wahrend der Infektion in gewissem Grade fiir eine Eisen- 
therapie zuginglich sein. Die meisten Untersucher verneinen 
dies, HEILMEYER und PLOTNER (1937) glauben aber bei gewis- 
sen Fallen mit der Eisenbehandlung eine gute Wirkung erhal- 
ten zu haben. Dass diese durchwegs langsamer eintritt als z. B. 
bei der Andimie nach Blutverlusten und der essentiellen hypo- 
chromen Animie und bei gewissen Fallen ganz ausbleibt, be- 
ruht nach Ansicht dieser Autoren darauf, dass das zugefiihrte 
Eisen schnell aus dem Blutplasma durch andere Gewebe (R. E 
S.!) aufgesaugt wird, bevor es dem Knochenmark gelungen ist. 
es auszuniitzen. Die Auffassung, dass die Infektanimie eine 
Folge der bei Infektionen auftretenden Hyposiderimie sei. 
blieb aber nicht ohne Widerspruch (vgl. SCHAEFER 1940b sowie 
die Besprechung in Kapitel XIV). 


Die bisher angefiihrten Animieformen — hauptsiachlich von 
hypochromer Natur — wiesen alle niedrige Serumeisenwerte 
auf. Andere Anaimieformen — vor allem von normo- oder hy- 
perchromer Natur — zeigen fast regelmassig normale oder so- 
gar erhoéhte Serumeisenwerte trotz einer oft hochgradigen Hb- 
Reduktion. 
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Bei der pernizidsen Andmie findet man somit im unbehan- 
delten Stadium gewoéhnlich pathologisch erhéhte (bis 350 y°/o) 
oder hohe normale Serumeisenwerte (LOCKE und Mitarbeiter 
1932, MooRE und Mitarbeiter 1937b, HEILMEYER und PLOT- 
NER 1937, VAN GOIDSENHOVEN und Mitarbeiter 1938, WALKER 
1938, SKOUGE 1939, WALDENSTROM 1940a, 1940c, EKBERG 1940, 
LEDERER 1940; tiber Ausnahmen von der Regel s. WALDEN- 
STROM 1940a). Nach Einsatz einer effektiven Leberbehandlung 
sinken die Serumeisenwerte schnell auf normale oder subnor- 
male Werte (MOORE und Mitarbeiter 1937b, HEILMEYER und 
PLOTNER 1937, WALDENSTROM 1940a, 1940c, EKBERG 1940, 
LEDERER 1940). 

Die absolut oder auf jeden Fall relativ hohen Serumeisen- 
werte bei der unbehandelten perniziédsen Animie diirften mit 
einem herabgesetzten Eisenverbrauch im Knochenmark bei 
einer relativ guten Fiillung der Eisendepots (trotz hist. refrakt. 
Achylie!) bedingt werden. Die nach Einsatz der Leberbehand- 
lung niedrigen Werte zeigen, dass die intensivierte Zell- und 
Hb-Neubildung nun mehr Eisen aus dem Blut fordert als un- 
mittelbar aus den Depots ersetzt werden kann. 

Auch die perniziédse Andmie bei Graviditdt (MOORE und Mit- 
arbeiter 1937b) und die »¢gastrische» Perniziosa (VAN GOIDSEN- 
HOVEN und Mitarbeiter 1938, LEDERER 1940) zeigen im unbe- 
handelten Stadium hohe Serumeisenwerte. 

Bei etwa 10 Fallen mit hdmolytischem Ikterus hat man Se- 
rumeisenwerte, schwankend zwischen 110 und 228 (264) y°/o 
(HEILMEYER und PLOTNER 1937, MOORE und Mitarbeiter 1937b, 
VAN GOIDSENHOVEN und Mitarbeiter 1938, SKOUGE 1939), be- 
obachtet. Nach Splenektomie konnten MOORE und Mitarbeiter 
bei ihren 2 Fallen eine schnelle Senkung des Serumeisenspie- 
gels auf die Unterkante des normalen Variationsgebietes beob- 
achten. (Hinsichtlich Hyposideramie und Animie bei splenek- 
tomierten Hunden ygl. BALLIERE, 1939.) 

Die absolute oder relative Hypersiderimie beim hamolyti- 
schen Ikterus wurde als Folge eines erhéhten Blutzerfalls auf- 
gefasst. Man muss erwarten, besonders im kritischen Stadium, 
in welchem die Regeneration dem stark erhéhten Blutzerfall 
nicht langer das Gleichgewicht halten kann, hohe Werte fiir 
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das Serumeisen zu finden. — Man hat experimentell versucht. 
dies zu beleuchten, indem man normalen Personen eine himo- 
lytisch wirksame Substanz (Phenylhydrazin) zugefiihrt hat. 
In wenigen Versuchen konnte man dabei eine Serumeisenstei- 
gerung feststellen, die in gewissen Fallen recht hochgradig war 
(HEILMEYER und PLOTNER 1937, SKOUGE 1939). Diese Ergeb- 
nisse, sowie einige von BARKAN (1936b) ferner MOORE und Mit- 
arbeitern (1937b), sollen im Anschluss an eigene Versuche 
naher besprochen werden (vgl. Kapitel V). 

Bei »aplastischer Andmie» hat man Serumeisenwerte inner- 
oder oberhalb des normalen Variationsgebietes beobachtet 
(HEILMEYER und PLOTNER 1937, MOORE und Mitarbeiter 
1937b, SKOUGE 1939). Die hierbei vorliegende Normo- bzw. 
Hypersideramie wurde mit einem herabgesetzten Eisenver- 
brauch zur Hb-Neubildung, bei guten Eisenreserven, erklart. 

Bei akuter Leukdmie findet man gewoéhnlich normale oder 
sogar erhodhte Serumeisenwerte, und zwar auch bei den Fallen, 
bei denen die Krankheit zu einer hochgradigen Anamie gefiihrt 
hat (BUCHMANN 1939, SKOUGE 1939). Kurz vor dem Tode kann 
aber das Serumeisen auf ein extrem niedriges Niveau sinken 
(BUCHMANN). 

Sowohl bei der chronischen lymphatischen als auch bei mye 
loiden Leukdmie scheint das Serumeisen in den meisten Fallen 
innerhalb des Normalgebietes zu liegen, doch wurden Abwei 
chungen sowohl gegen eine Hyper- als auch eine Hyposider 
amie beobachtet (LOCKE und Mitarbeiter 1932, HEILMEYER und 
PLOTNER 1937, MOORE und Mitarbeiter 1937b, VAN GOIDSEN 
HOVEN und Mitarbeiter 1938, STODTMEISTER und BUCHMANN 
1939, SKOUGE 1939). 

Hepatitis. Nach HEMMELER (1939b, 1939c) liegt beim Icterus 
catarrhalis »mit absoluter Gesetzmiissigkeit» eine bedeutend: 
Serumeisensteigerung vor, die spiter als die Hyperbilirubina 
mie auftritt und ihr Maximum (bei seinen 10 Fillen 260 y°/o 
erst erreicht, wenn die Bilirubinwerte begonnen haben zu sin 
ken. 

Die Beobachtung einer Hypersideraimie bei Icterus catarrha 
lis wurde von anderer Seite bekriftigt (SKOUGE 1939, VAHL 
QUIST 1940a, WALDENSTROM 1940b). Sie ist deswegen beson 


DAS SERUMEISEN 31 


ders bemerkenswert, weil Infektionen sonst eine Tendenz auf- 
weisen, das Serumeisen herabzusetzen (vgl. weiter unten). 

Nach der Ansicht von HEMMELER beruht die Hypersideraimie 
hei Hepatitis auf einer Ausscheidungsinsuffizienz der kranken 
Leber auch fiir das Eisen. Dass die Hypersiderimie im allge- 
meinen bei Verschlussikterus nicht nachzuweisen ist, soll nach 
HEMMELER seine Ursache in der serumeisensenkenden Wir- 
kung der Grundkrankheit (Krebs, aber auch Cholelithiasis!) be- 
sitzen. Diese Frage soll im Anschluss an eigene Ergebnisse 
niher besprochen werden (Kapitel XV). 

Infektionen: Die erstmalig von THOENES und ASCHAFFENBURG 
(1934) beobachtete, voriibergehende Hyposideramie im Zu- 
sammenhang mit akuten Infektionen wurde spater von ver- 
schiedenen Untersuchern bestitigt (HEILMEYER und PLOTNER 
1937, SKOUGE 1939, BUCHMANN und HEYL 1939, HIRVONEN 
1940?). Die Herabsetzung des Serumeisens scheint unabhangig 
davon aufzutreten, von welcher Art die Infektion ist, also auf 
die gleiche Art wie die Steigerung der Temperatur und der 
Senkungsreaktion. 

Die Hyposideramie setzt bei gewissen Fallen bereits vor der 
Temperatursteigerung ein (SCHAEFER 1940b). Das Fieber als 
solches kann also nicht ihre direkte Ursache sein. Die Hypo- 
sideramie besteht oft so lange, wie das Fieber anhalt, geht aber 
die Infektion zuriick und sinkt die Temperatur, so steigt das 
Serumeisen in den meisten Fallen sehr schnell bis zum Nor- 
malniveau an. Nicht selten tritt in einer Ubergangsperiode eine 
kurzdauernde »reaktive» Hypersiderimie auf. Die Hyposi- 
deramie bei Infektionen ist im allgemeinen miissig, kann aber 
hochgradig werden, mit Werten herunter bis zu 10 y®/o. Auch 
hei den Fallen, bei denen die fieberhafte Infektion mit einem 
stark vermehrten Blutzerfall verbunden ist, wie bei der Ma- 
laria, dominiert im allgemeinen die Hyposideramietendenz, 
auch wenn die Serumeisendepression bei diesen Fallen nicht 
so deutlich und so konstant ist, wie bei anderen infektiésen 


? Anmerkung bei der Korrektur: HIRVONEN (1941) hat wihrend der 
Drucklegung dieser Abhandlung weilteres Material vorgelegt, das nicht 
mehr beriicksichtigt werden konnte. 
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Zustanden (HEILMEYER und PLOTNER 1937, VONKENNEL und 
TILLING 1940, SCHAEFER 1940b). 

Es scheint im Einzelfall keine direkte Parallelitat zwischen 
dem Grade der Hyposiderimie und der Intensitat des Fiebers 
bzw. der S. R. vorzuliegen. Nicht selten scheint das Serumeisen 
empfindlicher zu reagieren als die S. R. und die Temp. Dir 
Hyposiderimie setzt im allgemeinen friiher als die S. R.-Stei 
gerung ein und geht schneller zuriick. Bei gewissen Fallen ha! 
man beobachiet, wie eine nach Erreichung der Fieberfreihei 
verbleibende Hyposiderimie der Vorbote einer spiater in Er 
scheinung tretenden Komplikation war (HEILMEYER und PLO! 
NER 1937). 

Die Hyposideramie bei der akuten Infektion soll auf Veriin 
derungen im Funktionszustand des reticulo-endothelialen Sy 
stemes beruhen. LOCKE und Mitarbeiter (1932) konnten bi 
Pferden durch Tetanus- bzw. Diphtherietoxininjektionen ein 
voriibergehende Hyposiderimie hervorrufen. THOENES un 
ASCHAFFENBURG (1934) beobachteten bei Kaninchen nach In 
jektion von Diphtherietoxin in »untertédlicher Dosis» den gle 
chen Effekt. Da die Autoren eine voriibergehende Serumeise! 
senkung auch nach Injektion von Kollargol und Thorotras 
zwei kolloiden Substanzen, von denen man annimmt, dass si 
das R. E. S. blockieren, beobachten konnten, hielten sie es fii 
wahrscheinlich, dass die Hyposiderimie bei Infektionen au 
einer Herabsetzung der Funktionen des R. E. S. mit hierau 
folgendem vermindertem Blutzerfall beruhen kénnte. Diese E 
klarung wurde von HEILMEYER und PLOTNER (1937) nicht a: 
erkannt, die durch Bestimmung der Urobilinausscheidung | 
den Faeces und im Urin zu der Auffassung kamen, dass d 
-Blutmauserung» (Urobilinausscheidung in mg pro 100 g zi 
kulierendes Hb = »Mauserungsindex») bei Infektionen 
Wirklichkeit vermehrt sein diirfte. HEILMEYER und PLOTN! 
nehmen an, dass die Hyposiderimie nicht auf einer verminde 
ten Eisenabgabe des R. E. S. an das Blut beruht, sondern a: 
einem gesteigerten Eisenverbrauch aus dem Blute durch d 
R. E. S. im Zusammenhang mit den intensivierten Abwel 
funktionen. SKOUGE (1939), der auch nach B. C. G.-Vaccin 
tion eine Senkung des Serumeisens beobachtete, nahm in d: 
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Frage der Erklarung dieser und ahnlicher Beobachtungen ei- 
nen vermittelnden Standpunkt ein. Die Hyposiderimie kénnte 
auf einer verminderten Eisenabgabe des R. E. S. beruhen, was 
aber nicht gleichbedeutend mit einer herabgesetzten » Blutmau- 
serung» sein muss. Sie kénnte ebenso gut dadurch erklart wer- 
den, dass das in normaler oder evt. erhéhter Menge beim Hb- 
Umsatz freigemachte Eisen direkt vom R. E. S. zu dessen Ab- 
wehrfunktionen angewandt wird und so davon abgehalten 
wird, in das Blut tiberzugehen. 

Auch bei chronischen Infektionen hat man eine Hyposidera- 
mie im floriden Stadium vorgefunden, so bei rheumatischen 
\ffektionen und bei Tuberkulose (HEILMEYER und PLOTNER 
1937, SKOUGE 1939, HIRVONEN 1940). Besonders bei tuberku- 
lésen Erkrankungen scheint das Serumeisen den Krankheits- 
verlaut exakter wiederspiegeln zu kénnen als die nicht ebenso 
schnell reagierende Senkungsreaktion. Die prognostische Be- 
deutung der Serumeisenanalyse wird aber dadurch vermindert, 
dass die Hyposideramie als Indikator fiir die Aktivitét des in- 
fektiédsen Prozesses nur dann betrachtet werden kann, wenn 
die Einwirkung eines vorher vorhandenen, evt. wihrend der 
Infektion auftretenden Eisenmangels ausgeschlossen werden 
kann. 

Bei der Lues hat man teils normale (Lues cerebri, Tabes: 
LOCKE und Mitarbeiter 1932, BARKAN 1933a, HEILMEYER und 
PLOTNER 1937), teils herabgesetzte Serumeisenwerte (progres- 
sive Paralyse; VOLLAND 1939) beobachtet. 

Bei subakuten und chron. Nephritiden fand SKOUGE (1939) 
bei »unkomplizierten Fallen» Serumeisenwerte zwischen 35 
und 97 y°/o. Durchschnittlich lagen sie somit deutlich niedriger 
als normal, aber nur 1 von 6 Fallen zeigte eine sichere Hypo- 
sideramie. Im Uramiestadium fand sich bei einem Hb von 45 °/o 
cin Serumeisenwert von 142 y°/o. Auch bei den »unkomplizier- 
ten» Fallen lag keine einfache Beziehung zwischen den Hb- 
Werten und den Serumeisenwerten vor. 

Maligne Tumoren. Auch bei nicht blutenden Krebsfallen, 
Sarkomfallen u. s. w. fanden HEILMEYER und PLOTNER (1937) 
vorwiegend niedrige Serumeisenwerte. Sie nahmen an, dass 
dies auf einer erhéhten Abwanderung des Eisens aus dem Blut- 


d 
n 
it 
i 
i! 
i 
( 

ll 


BO C:SON VAHLQUIST 


plasma in die Gewebe (Tumor, evt. auch R. E. S.) beruhe 
Viele Falle mit malignen Tumoren zeigen aber véllig normal 
Serumeisenwerte (WALDENSTROM, persénliche Mitteilung). 

Endokrine Stérungen. Bei Hyperthyreose hat man normale 
evt. etwas hohe Werte beobachtet (HEILMEYER und PLOTNER 
1937, SKOUGE 1939), bei Hypothyreose Werte voéllig innerhal! 
der normalen Variationsgrenzen (LOCKE und Mitarbeiter 1932 
Moore und Mitarbeiter 1937b, SKOUGE 1939). Normale Serum 
eisenwerte hat man auch bei wenigen Fallen mit endokrine: 
Krankheiten anderer Art, bei Diabetes, Akromegalie, M. Addi 
son und Eunuchoidismus gefunden (LOCKE und Mitarbeite 
1932, HEILMEYER und PLOTNER 1937, MOORE und Mitarbeite 
1937b, SKOUGE 1939 ferner HIRVONEN 1940). 

Andere Krankheiten. Bei Polyzythimie hat man einigema 
Werte iiber 200 y°/o (VAN GOIDSENHOVEN und Mitarbeiter), hiu 
figer aber Werte innerhalb des normalen Variationsgebiet 
(LOCKE und Mitarbeiter 1932, HEILMEYER und PLOTNER 1937 
Moore und Mitarbeiter 1937b) beobachtet. Bei Lymphogranu 
lomatose mit oder ohne Anamie lagen die Werte bei +4 Faille 
zwischen 23 und 60 y®/o (HEILMEYER und PLOTNER 1937. VA? 
GOIDSENHOVEN und Mitarbeiter 1938). Sporadische Serume 
senwerte fiir eine Reihe anderer Krankheiten — thrombopen: 
sche Purpura, Haimophilie, Myelom, Hamochromatose u. s. \ 
— lagen innerhalb des Normalgebietes (MOORE und Mitar)« 
ter 1937b, HEILMEYER und PLOTNER 1937). 


Kinder. Bei dystrophischen Sduglingen fanden THOEN! 
und ASCHAFFENBURG (1934) beziiglich des Serumeisens »im al 
gemeinen hédhere Einzelwerte und auch einen héheren Durc! 
schnitt» als bei normalen Siuglingen im gleichen Alter. Ihr M: 
terial bestand aus 23 Sauglingen ohne Infektionen im Alter v« 
1—7 Monaten, mit einem zur Zeit der Untersuchung zwisclh¢ 
2800 und 6600 g schwankenden Gewicht (Geb. Gew. nicht ai 
gegeben). Die Hb- Werte lagen bei den 3 jiingsten, im Alter v: 
1—2 Mon., iiber 100 °/o, bei den iibrigen zwischen 62 und 98 ° 
im Durchschnitt 75 °/o. Die Serumeisenwerte variierten bei di 
einzelnen Individuen zwischen 70 und 172 y°/o, im Dure! 
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schnitt betrugen sie 110 y°/o. Eine statistische Analyse dieses 
Materials zeigt im Vergleich mit dem Normalmaterial dieser 
\utoren (32 Sauglingen im Alter von 1—7 Mon. und einem 
Mittelwert von 90 y°/o) eine Differenz, die nicht sichergestellt 
ist; sie betragt 20 ~ 9.2 y/o, sie diirfte aber wegen des haufi- 
geren Vorkommens von jiingeren Individuen, mit verhiltnis- 
missig héheren Serumeisenwerten im Normalmaterial. als 
wahrscheinlich angesehen werden. 

Um die Ursachen dgr Erhéhung des Serumeisens bei der 
Dystrophie zu ermitteln, fiihrten THOENES und ASCHAFFEN- 
BURG Kaninchenversuche aus, in welchen die Tiere einem v6l- 
ligen Nahrungsentzug ausgesetzt wurden. Nach mehreren Ta- 
gen trat »in mehreren Fallen ... aber nicht absolut gesetzmiis- 
sig» eine Serumeisensteigerung auf, die zuriickging, wenn wie- 
der Nahrung zugetiihrt wurde. THOENES und ASCHAFFENBURG 
sehen sich, ausgehend von diesem Ergebnis, als berechtigt an 
anzunehmen, dass die bei dystrophischen Kindern beobachtete 
absolute oder relative Erhéhung des Serumeisengehaltes als 
eine Folge unzureichender Nahrungszufuhr aufzufassen ist 

THOENES und ASCHAFFENBURG fiihrten auch bei 10 Andmie- 
/dllen Serumeisenbestimmungen aus; 3 derselben wurden auch 
durch wiederholte Analysen wahrend der Behandlung verfolgt. 

5 Kinder mit »konstitut. alimentaérer Animie» im Alter von 
7 Mon.—2 Jahren, mit Hb-Werten von 38—53 °/o, zeigten Se- 
rumeisenwerte zwischen < 40 und 80 y/o. 1 Fall von »Animie 
hei Friihgeburten» 11 Mon. alt, mit Hb 50 °/o, wies einen Se- 
rumeisenwert von 64 y°/o auf. 3 Fialle mit »postinfektiédser 
mie», 5 Mon.—1'/z Jahre, mit einem Hb 46—54 °/o, zeigten 
Serumeisenwerte innerhalb des Gebietes < 40—96 y°/o. 1 Fall 
mit »posthimorrhagischer Animie», 10 Jahre, Hb 48 °/, (Index 
1.09), wies einen Serumeisenwert von < 52 °/, auf. THOENES 
und ASCHAFFENBURG geben zu diesen Resultaten folgenden 
Kommentar: »Sie (= die Anamien) zeigen in der tiberwiegen- 
den Mehrzahl der Faille einen pathologisch verminderten Se- 
rumeisengehalt oder doch einen solchen an der unteren Grenze 
der Norm.» 

Die drei Fille, die durch wiederholte Analysen (5—9) ver- 
folgt wurden, gehérten alle der Gruppe »konstitut. alimentire 
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Anamie» an. Wahrend der Eisenbehandlung stieg auch das 
Serumeisen, aber »... nur sehr langsam, erst im Verlaufe von 
Wochen ..., und zwar ungefahr in dem gleichen Tempo, in 
dem die allgemeine Reparation und der Anstieg des Himoglo- 


bins vor sich gehen». 

THOENES und ASCHAFFENBURG betrachteten die Hyposiderii 
mie bei ihren Andmiefallen als sekundir zu den reduzierten Hb- 
Werten und dem herabgesetzten Hb-Umsatz auftretend und 
nicht als Ausdruck eines allgemeinen Eisenmangels im Kérper 
Ihre Auffassung ist aber, wie spiter gezeigt werden wird (Ka 
pitel XII), kaum haltbar. 

Bei akuten Infektionen, wie Diphtherie, Scharlach und Ma 
sern, fanden THOENES und ASCHAFFENBURG (1934) bei eine: 
grossen Anzahl untersuchter Falle regelmassig eine bedeutende 
Herabsetzung des Serumeisens, gewOhnlich wahrend der ersten 
Krankheitstage am stirksten ausgesprochen. Ein direkter Zu 
sammenhang zwischen der Schwere des Prozesses und der Hy 
posideriimietendenz konnte von ihnen nicht aufgezeigt werden. 
Bei zahlreichen Fallen beobachteten sie im Zusammenhang mi! 
dem Abklingen der Infektion eine voriibergehende »reaktive 
Hypersideramie, die zu so hohen Serumeisenwerten wie 240 y ° 
fiihren konnte. Bei anderen Fallen verblieb eine Hyposiderami: 
auch bestehen, nachdem die Infektion den Eindruck erweckt: 
nachgelassen zu haben, und zwar als Vorbote einer spater aut 
tretenden Komplikation. 

Uber die subakuten und chronischen Infektionen kame 
THOENES und ASCHAFFENBURG nach Serumanalysen bei eine: 
Anzahl von Pertussisfallen und Tbe.-Fallen zu der Auffassung 
dass diese »offenbar nicht oder nur sehr unwesentlich» das 
Serumeisen beeinflussen. In diesem Punkte konnte das Ergelb 
nis dieser Autoren spiter von anderen nicht bestatigt werde) 
(VAHLQUIST 1939, SCHAEFER 1940b), die auch bei Kindern mi! 
florider Tuberkulose eine deutliche Hyposiderimie beobachte 
haben. Der Unterschied kann hierbei kaum durch eine Ver 
schiedenheit des Materials erklart werden, da auch bei THOE 
NES und ASCHAFFENBURG mehrere offenbar schwere Faille vor 
kamen. 

SCHAEFER (1940b) hat die Frage nach dem evt. Zusammen 
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hang zwischen der Infekthyposideramie und der Infektandmie 

zum Gegenstand einer Besprechung gemacht. Trotzdem die 

Eisenbehandlung (in der intravenésen und peroralen Kombi- 

nation) bei einer vorhandenen, schweren Infektion (chron. 

Pyurie, The., Pleuraempyem) eine Steigerung des Serumeisens 
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\bb. 1. Typische Serumeisenverdnderungen bei verschiedenen patholo- 
yischen Zustinden € gewohnlichstes Beobachtungsgebiet) verglichen 
mit den physiologischen Variationsgebieten bei erwachsenen Miannern 
(——— ¢ =mittleres Niveau, ———-g = iiussere Grenze) und Frauen 
(------- = mittleres Niveau, -------- © = iiussere Grenze). Halbsche- 


matische Darstellung auf Grund von Angaben aus der Literatur. 


bewirkte, die wenigstens bei einem niher wiedergegebenen Fall 
bei wiederholten Analysen Werte iiber 50 y°/o ergab, zeigten die 
'fh-Werte bei keinem der 10 untersuchten Fille eine Besserung. 
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Als aber die Infektion nachliess, gingen sowohl die Hb- wi 
auch die Serumeisenwerte spontan und ziemlich parallel in 
die Héhe. Dieses Ergebnis spricht gegen die Auffassung von 
HEILMEYER und PLOTNER (1937), dass die Infekthyposiderimi: 
die direkte Ursache der Infektanimie sein soll. SCHAEFER sieh| 
es als wahrscheinlicher an, dass die Infektanimie auf einem 
Unvermégen des durch Toxinwirkung beeintrachtigten Kno 
chenmarks, in normaler Ausdehnung Hiimoglobin aus Eise1 
und den iibrigen Bestandteilen aufzubauen, beruht. 


In Abb. 1 wird das Verhalten des Serumeisens bei einige: 
verschiedenen Krankheitszustaéanden schematisch wiederges: 
ben. Das mittlere Niveau fiir die normalen Individuen ist nac! 
den in Tabelle 3 angestellten Berechnungen bei 4 zusammeng: 
stellten, grésseren Normalmaterialien angegeben. 


Eisenbelastung. 


Kisen, zugefiihrt in therapeutischen Dosen, erzeugt in dé 


Regel eine Steigerung des Serumeisens. Das Studium der S« 
rumeisenkurve nach »Eisenbelastung» hat sich nicht nur fii 
das Verstiindnis des Mechanismus der Eisenresorption, son 
dern auch fiir die Aufklarung von Problemen, die mit dem in 
termediaren Eisenstoffwechsel zusammenhangen, von Wert e: 


wiesen. 


Versuche bei Erwachsenen. Physiologische Ve 
hidltnisse. Bei Normalpersonen kommt es bei peroraler Lise: 
zufuhr zu einer voriibergehenden Steigerung des Eisenniveat 
im Serum. Diese wichtige Beobachtung stellt ausser Zweil« 
dass medikamentéses Eisen auch von gesunden Mensch« 
resorbiert wird. 

Die Serumeisensteigerung setzt schnell ein, ist bereits inne 
halb der ersten halben Stunde nach Verzehren des Eisens nac! 
zuweisen (MOORE und Mitarbeiter 1937b). Sie erreicht i! 
Maximum gewohnlich nach 2—6 Stunden. Innerhalb von ! 
Stunden ist sie in den meisten Fallen wieder zuriickgegange! 
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Das Serumeisen steigt oft bis auf 300—400 ¥°/o, bei gewissen 
Fiillen noch hoéher. 

Die Héhe der Belastungskurve und ihr Verlauf werden bei 
Normalpersonen u. a. durch folgende Faktoren bestimmt: 

1. Art des zugeftihrten Eisens. Berechnet auf die gleiche Ei- 
senmenge scheinen die Ferrosalze im allgemeinen eine ausge- 
sprochenere Steigerung als die Ferrisalze zu ergeben (HEIL- 
MEYER und PLOTNER 1936, MOORE und Mitarbeiter 1939b, Co- 
SYNS 1939). Letztere haben ihrerseits eine starkere Wirkung 
als das metallische Eisen (MOORE und Mitarbeiter 1939b). Wird 
ein Ferrisalz zusammen mit einer stark reduzierenden Sub- 
stanz verabreicht (z. B. Ascorbinséiure), so kann es die gleich 
starke Steigerung wie ein Ferrosalz ergeben (MOORE und Mit- 
arbeiter 1939b). Auch eisenhaltiges Mineralwasser (Ferrocar- 
bonat) kann eine deutlich steigernde Wirkung auf das Serum- 
eisen austiben (LEDERER und BOGAERT 1939). 

Beurteilt nach dem Verhalten der Serumeisenkurve spielt die 


Natur des Anions — so lange es sich um lésliche Salze han- 
delt nicht die Rolle fiir die Resorbierbarkeit des Eisens, wie 


man dies friiher mit STARKENSTEIN geneigt war anzunehmen 
(MoorRE und Mitarbeiter 1939b). Verschiedene lésliche Ferro- 
salze in Aquivalenten Mengen ergeben ungefahr dieselbe Se- 
rumeisensteigerung. Dasselbe gilt mutatis mutandis auch fiir die 
Ferrisalze. Unlésliche Eisensalze, z. B. das Phosphat, besitzen 
hingegen keine Wirkung auf das Serumeisen (MOORE und Mit- 
arbeiter 1939b). 

2. Menge des zugefiihrten Eisens. Betrigt die zugefiihrte 


Kisenmenge weniger als eine gewisse Menge — nach SKOUGE 
(1939) etwa 30—40 mg Eisen in Salzform — sv ergibt das Se- 
rumeisen keinen sicheren Ausschlag. Wird ein gewisses Niveau 
iiberstiegen — nach MOoRE und Mitarbeitern (1939b) etwa 
3—600 mg Eisen in Salzform — so wird keine weitere Steige- 


rung erhalten. Zwischen diesen Grenzen weist die Serumeisen- 
zunahme eine grobe Parallelitat mit der zugefiihrten Eisen- 
menge auf. Uber 400 y°/o steigt das Serumeisen bei peroraler 
Belastung nur selten an. Dieser Wert kann in gewissen Fallen 
auch mit Ferrum reductum erreicht werden, wenn die zuge- 
fiihrte Menge bedeutend gewesen ist (= 1 g). 
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3. Ein »persénlicher» Faktor. Wird die Eisenbelastung mit 
ein- und demselben Eisenpraparat in konstanter Dosierung 
ausgefiihrt, so kénnen doch die erhaltenen Belastungskurven 
sowohl beziiglich der Héhe sowie Ausdehnung bedeutende in 
dividuelle Variationen aufweisen. Mdédglicherweise tritt dies 
mehr bei Belastung mit metallischem Eisen (vgl. VAHLQUIS' 
1940b) als bei Belastung mit Eisensalz (vgl. MOORE und Mit 
arbeiter) hervor. Die hierbei auftretenden Verschiedenheitei 
kénnen nicht ohne weiteres durch Verschiedenheiten der Ma 
genaziditat erklart werden, da nicht einmal eine Achylie — wi 
spiter gezeigt werden wird — eine Steigerung mit Ferrum re 
ductum ausschliesst. — In welchem Masse Variationen der Pas 
sagegeschwindigkeit der Nahrung durch den Darm die Grdéss: 
der Resorption und den Grad der Serumeisensteigerung beein 
flussen kénnen, ist noch unbekannt. — Man hat geltend g& 
macht, dass auch bei »gesunden» Personen Variationen de 
Fiillung der Eisendepots die Belastungsergebnisse beeinflusse: 
kénnen (HEILMEYER und KocH 1939). Die bisher angefiihrte: 
Ergebnisse sind aber an Zahl zu gering, um Beweiskraft 21 
besitzen. 

Friiher wurde es in Frage gesetzt (MOORE und Mitarbeite: 
1937b), ob nicht die gleichzeitige Nahrungszufuhr die Serum 
eisensteigerung bei der Eisenbelastung vermindern  wiird: 
Spiatere Untersuchungen haben dies nicht bestatigt (WALDEN 
STROM 1940b) 

Wird die perorale Eisenzufuhr durch die enterale Eisenve: 
abreichung ersetzt und das Eisensalz (Ferrosi lactas 1 g) dure! 
den Gummischlauch direkt an eine Stelle etwa 2 m tief in 
Darm eingefiihrt, so wird immer noch eine starke Serumeise: 
steigerung erhalten (WALDENSTROM 1940b). Das Vermégen «« 
Eisenresorption ist somit nicht, wie das bisweilen angenomme: 
wurde, dem Magen und dem Duodenum vorbehalten. Dafii 
dass auch im Jejunum (vielleicht auch in tiefer liegende: 
Darmabschnitten) eine Eisenresorption unter rein physiolog: 
schen Bedingungen mdglich ist, bei denen man nicht erwarte! 
kann, dass das Eisen das Jejunum in ionisierter Salzform, wi 
bei Zufuhr von Ferrosi lactas durch die Sonde, erreichen kan: 
diirften Beobachtungen iiber Serumeisensteigerung nach 7: 
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fuhr von Ferr. reduct. in Geloduratkapseln (HEILMEYER und 
KOcH 1939) sprechen kénnen. 

Die Zufuhr des Ferrosalzes per rectum (Suppositorien) lést 
keine sichergestellte Zunahme des Serumeisens aus (HEIL- 
MEYER und KocH 1939). Liegt unter diesen Verhialtnissen eine 
Eisenresorption vor (vgl. STARKENSTEIN 1927—28), so ist diese 
auf jeden Fall zu unbedeutend oder geht zu langsam vor sich, 
um auf das Serumeisen zu wirken. 

Eine wertvolle Erganzung der peroralen Eisenbelastung 
stellt die intravendése Eisenbelastung dar (HEILMEYER und 
PLGOTNER 1937). Mit dieser Methode werden die Resorptions- 
faktoren eliminiert, nur die Abwanderungsgeschwindigkeit aus 
der Blutbahn beeinflusst die Serumeisenkurve. Eine Kombina- 
tion von peroraler und intravenéser Eisenbelastung ermég- 
licht eine Analyse jeder der Komponenten fiir sich selbst, die 
das Aussehen der peroralen Belastungskurve bestimmen, niim- 
lich einerseits das Ausmass und die Geschwindigkeit mit der 
das Eisen aus dem Verdauungstrakt einwandert und anderer- 
seits die Ausdehnung und die Geschwindigkeit seiner Abwan- 
derung in die Depots (in der weitesten Bedeutung dieses Wor- 
tes) oder die Ausscheidungsorgane. 

Bei der intravenésen Belastung wurden 10 mg ascorbinsau- 
res Eisen zugefiihrt — gréssere Eisendosen kénnen toxische 
Symptome hervorrufen (Ubelkeit, Schwitzen u. s. w.). Im Zu- 
sammenhang mit der Injektion wird das Serumeisen abrupt 
um etwa 200—250 y°/o gesteigert. Die Abnahme im Zusam- 
menhang mit dem Abwandern des Eisens geht dann bei Nor- 
malpersonen ziemlich langsam vor sich. Nach 2 Stunden war 
in den 3 Versuchen von SKOUGE (1939) nur etwa 30 °/o des 
Uberflusseisens verschwunden, nach 6 Stunden nur 50 °/o. Es 
kann aber die Méglichkeit nicht ausgeschlossen werden, dass 
das direkt in die Blutbahn eingespritzte Eisen sich etwas an- 
ders verhalt als das auf gewéhnliche Weise aus dem Verdau- 
ungstrakt resorbierte. 

Einen anderen Typ der parenteralen Belastung stellt die 
intramuskuldre Eisenbelastung dar. Uber das Verhalten des 
Serumeisens nach Eisenzufuhr auf diesem Wege liegt fiir ge- 
sunde Personen nur eine Beobachtung von SKOUGE (1939) vor. 


it 

3 

1 

li 

t 

1 

I 

i 


42 BO C:SON VAHLQUIST 


Bei einem Mann mit »Obstipatio» beobachtete er nach Injek 
tion von 0.1 g Ferriammoniumzitrat (15 mg Fe**~) eine 
Serumeisensteigerung um 141 y®/o, deren Maximum nach 4 
Stunden auftrat. 


Pathologische Verhdltnisse. A priori erscheint es wahr 
scheinlich, dass bei Achylia simplex die perorale Eisenbela 
stung zu verschiedenen Ergebnissen fiihren muss, je nachdem 
sie mit Eisensalz oder mit metallischem Eisen ausgefiihrt wird 

Nach Zufuhr von Eisen in Salzform hat man deutliche Se 
rumeisensteigerungen auch bei Personen mit volliger Anazidi 
tat beobachtet. Es scheint noch nicht endgiiltig entschieden zu 
sein, ob der Belastungseffekt hierbei gleich gross wie (Moor! 
und Mitarbeiter 1939b) oder etwas schlechter als (SKOUGE 1939 
bei Personen mit normalen Saurewerten ausfallt. 

Nach Zufuhr von metallischem Eisen (Ferr. reduct. 1 g ii 
Oblaten) fanden HEILMEYER und KocuH (1939) keine oder nu: 
eine unbedeutende Steigerung bei den Personen, die nur ein 
histaminrefraktaére Achylie aufwiesen. SKOUGE (1939) fand 
aber bei gewissen seiner Achyliefalle nach Zufuhr von Ferr 
reduct. eine Steigerung des Serumeisens, die der bei Normal 
personen gut entsprach. Die Auffassung von STARKENSTEIN, (zil. 
nach SKOUGE 1939), dass »selbst die gréssten Dosen von Fer 
rum reductum ... bei Achylia gastrica vollkommen wirkungs 
los bleiben, da die Menge der zur Resorption zur Verfiigung 
stehenden Fe-Ionen mit der Salzsiure des Magens paralle! 
gehen muss», kann somit nicht linger als haltbar angesehen 
werden. 

Die wenigen Belastungsversuche, die bei Fallen von Andmi: 
durch Blutungen ausgefiihrt wurden, zeigen kraftige Serum 
eisensteigerungen nach peroraler Eisenzufuhr (HEMLMEYER und 
PLOTNER 1937, HEILMEYER und KOCH 1939). Bei einer Person 
mit latentem Eisenmangel nach oft aufeinander folgenden Blut 
spenden beobachtete Verfasser (VAHLQUIST 1940b) nach Zufuh: 
von 1 g Ferr. reduct. eine Steigerung von 45 auf 421 y°/,. Nach 
12 Stunden, wo das Serumeisen in den meisten Belastungsver 
suchen wieder in die Nahe des Ausgangsniveaus zuriickgekehr'! 
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war, zeigte diese Person immer noch einen so hohen Wert 
wie 374 ¥°/,. —- Wiirden sich die Beobachtungen von HEIL- 
MEYER und PLOTNER (1937) ferner SKOUGE (1939) iiber eine 
beschleunigte Eisenabwanderung nach intravenéser Eisenzu- 
fuhr bei Blutungsanimien auch bei einem grésseren Material 
reiner Fille bestatigen lassen, so wiirde die starke Serumeisen- 
steigerung nach peroraler Belastung um so mehr bemerkens- 
wert sein. Sie muss da Ausdruck einer stiirkeren Eisenresorp- 
tion sein, als die gleiche Steigerung bei Normalindividuen ge- 
wesen sein wiirde. Bei meinem Fall, ither den oben berichtet 
wurde, diirfte die wirklich resorbierte Eisenmenge betrachtlich 
grésser als das Zuschusseisen, etwa 10 mg, gewesen sein, das 
in dem Zeitpunkt, in welchem die Serumeisenkurve kulminiert 
hat, auf einmal im Blutplasma zirkuliert haben kann. 

Bei essentieller hypochromer Andmie kann Eisen, zugefiihrt 
in Salzform, eine starke Serumeisensteigerung hervorrufen. Bei 
peroraler Belastung mit 0.5 g Ferrosi lactas bei 25 unbehandel- 
ten Fallen, die zu dieser Gruppe gehdrten, beobachtete WAL- 
DENSTROM (1940b) Verschiebungen des Serumeisens, die von 
dem niedrigen Ausgangsniveau (gew6hnl. < 35 y/o) in vielen 
Fallen zu Werten > 200 y°/o, in einigen Fallen sogar > 400 y®/o 
fiihrten. Die Steigerung trat unabhangig davon auf, ob der 
Magensaft freie HCl enthielt oder nicht. In einzelnen Fallen 
blieb sie aber ganz oder fast ganz aus. Wie vorsichtig man mit 
Schliissen aus solchen negativen Belastungsergebnissen sein 
muss, ergibt sich aber daraus, dass eine erneute Belastung 5 
Tage spiter bei einem dieser Fille eine Steigerung von 278 y°/o 
ergeben hat. —- Das Belastungsergebnis unter einer vorsichge- 
henden Eisenkur zeigte keine sichergestellte Veranderung ver- 
glichen mit dem Ergebnis vor Beginn der Kur. 

Mit Ferr. reduct. (1 g) erhielten HEILMEYER und KOCH (1939) 
hei 4 Versuchen keine oder nur eine schwache Serumeisen- 
steigerung, max. 66 y°/o, trotzdem die untersuchten Fille im 
Magensaft freie HCl aufgewiesen haben. SKOUGE (1939) erhielt 
aber bei 2 Frauen mit essentieller hypochromer Anaimie (wah- 
rend der Behandlung) und histaminrefraktérer Achylie Se- 
rumeisensteigerungen auf 263 bzw. 273 y°/, bei Belastung auf 
dieselbe Weise. Der Schluss von HEILMEYER und KocH (1939), 
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dass bei essentieller hypochromer Animie, unabhangig von 
den Aziditatsverhaltnissen, eine Stérung der Eisenresorption 
auf Grund von »einem weiteren unbekannten Magen-Darm- 
Faktor» vorliegt, scheint unter diesen Umstinden nicht bin 
dend zu sein. 

Die Eisenbelastungsergebnisse, zusammengestellt mit den 
ausserordentlichen therapeutischen Eiseneffekten, stellen es 
ausser Zweifel, dass Patienten mit essentieller hypochrome: 
Animie medikamentéses Eisen ausgezeichnet resorbieren kén 
nen (in Salzform; wenigstens in gewissen Fallen auch als Ferr 
reduct.). Inwieweit die Resorption von Eisen der Nahrungs 
mittel in diesem Fall verschlechtert sein kann (vgl. BARER 
und FOWLER 1937, ferner LEDERER 1939) entzieht sich de: 
Beurteilung durch Serumeisenanalysen. 

Bei 2 Fallen mit »echter Chlorose» fand HEMLMEYER (1938 
nach Zufuhr von Ferr. reduct. keine Steigerung des Serumei 
sens, wenn die Belastung vor Beginn der Eisenbehandlung aus 
gefiihrt wurde, hingegen kam es zu einer solchen nach Durch 
fiihrung dieser Behandlung. Dieses in gewissem Masse para 
doxe Ergebnis deutet seiner Ansicht nach darauf hin, dass be 
der Chlorose eine funktionelle, bei der Eisenbehandlung rever 
sible Stérung der Eisenresorption vorliegt. Die Beobachtunge: 
sind aber an Zahl zu gering, besonders im Hinblick auf di: 
Art der Belastung, um zu bindenden Schliissen zu berechtigen 

Bei perniziédser Andmie fallt die Belastung mit Eisensal7 
ganz unterschiedlich aus, jenachdem ob sie vor oder nach Be 
ginn der Leberbehandlung vorgenommen wird. Auch im er 
steren Falle kann eine Serumeisensteigerung ausgelést werde! 
(WALDENSTROM 1940b), sie ist aber oft schwach ausgeprigt 
wihrend man im letzteren Falle eine starke Steigerung (Moo 
RE und Mitarbeiter 1939b), nicht selten bis auf ein héhere 
Niveau als bei der Belastung im unbehandelten Stadium, erhal! 
(WALDENSTROM 1940b), trotzdem da der Ausgangspunkt vie! 
leicht um 100—200 y°/o héher gelegen ist. Bei Belastung mi 
Ferr. reduct. konnten HEILMEYER und KOcH (1939) auch nich! 
nach Einsetzen der Leberbehandlung eine sichere Serumeisen 
steigerung beobachten, was diese Autoren zu dem missve! 


stindlichen Schluss veranlasst hat: »Die Perniziosa hat irre 


DAS SERUMEISEN 45 


versibel die Fahigkeit, Eisen zu resorbieren, verloren.» Wor- 
auf die Diskrepanz ihres Ergebnisses beruht, ist nicht leicht 
zu sagen. Sie lasst sich auf jeden Fall nicht ohne weiteres durch 
die histaminrefraktére Achylie erklaren, nachdem eine solche 
bei anderen Zusténden sich nicht als ein absolutes Hindernis 
fiir die Resorption von Ferr. reduct. gezeigt hat (vgl. weiter 
oben). 

Nach intramuskularer Eisenbelastung erhielt WALDENSTROM 
(1940b) bei unbehandelten Fallen mit Perniziosa auch keine 
Serumeisensteigerung, doch kam es nach Beginn der Leberbe- 
handlung zu einer guten Steigerung. Die ausgebliebene Steige- 
rung bei peroraler Belastung unbehandelter Falle kann deswe- 
gen nicht durch eine selektive Resorptionshemmung in der 
Darmwand erklart werden. Es ist wahrscheinlicher, dass sie 
auf einer spezifischen Leberwirkung beruht. 

Bei akuter Hepatitis erhielt WALDENSTROM (1940b) bei eini- 
gen Fallen (mit 0.5 g Ferrosi lactas) gute Serumeisensteige- 
rungen von dem Ausgangswert 108 bzw. 215 y°/, hingegen nur 
cine unbedeutende Steigerung (25 y°/o) wenn der Wert vor der 
Eisenzufuhr so hoch wie 270 y°/, lag. Bei intravenéser Belastung 
soll das Abwandern des Eisens bemerkenswerter Weise mit 
etwa_ derselben Geschwindigkeit wie bei gesunden Personen 
vorsichgehen (HEMMELER 1939b). 

Bei Infektionen erhielt SKOUGE (1939) bei einigen Fallen 
ziemlich gute Serumeisensteigerungen. Keine der Versuchsper- 
sonen wies aber im Zeitpunkt der Untersuchung eine hdéhere 
Temperatur als 38° auf. Bei akuten, fieberhaften Infektionen 
scheint die Serumeisensteigerung praktisch genommen auszu- 
bleiben (MOORE 1940; vgl. auch SCHAEFER weiter unten). 

Bei intravenéser Belastung wahrend einer akuten Infektion 
hat man in einer kleinen Anzahl von Versuchen ein beschleu- 
nigtes Abwandern aus der Blutbahn beobachtet (HETLMEYER 
und PLOTNER 1937, SKOUGE 1939). 

Einen schlechten oder ganz ausgebliebenen Effekt des pero- 
ral zugefiihrten Eisensalzes auf das Serumeisen hat man ausser 
hei der unbehandelten pernizidsen Animie und bei fieberhaf- 
ten Infektionen bisweilen auch bei Krankheiten anderer Natur, 
z. B. bei Personen mit Leukamie, Nephritis (WALDENSTROM 
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1940b) u. s. w., im allgemeinen bei solchen Fillen, bei denen 
die Versuchspersonen »critically ill» (MOORE und Mitarbeite: 
1939b) waren, festgestellt. 


Versuche bei Kindern. THOENES und ASCHAFFENBURG 
(1934) fiihrten bei 4 gesunden Sduglingen Belastungen mit Fer 
rosalz und mit Ferr. reduct., mit Serumeisenanalyse 1 und ; 
Stunden nach der Eisenzufuhr, durch. Mit dem Ferrosalz (44 m: 


Fe**, als »Ferrostabil») wurde eine Steigerung des Serume 
sens variierend zwischen 148 und 341 y/o erhalten. — Nac! 


Zufuhr bedeutend grésserer Eisenmengen in Form von Fer: 
reduct. (100—-200 mg) stieg das Serumeisen nur unbedeutend 
maximal um 32 y°/o, iiber den Ausgangswert. Die Autoren 7 
gen aus diesem Ergebnis den Schluss, dass »auch beim Men 
schen (Kind) die Méglichkeit zum Nachweis einer unmittell); 
ren Beeinflussung des Serumeisengehaltes durch die Resor) 
tion aus kleinen Mengen eisenhaltiger Verbindungen im M: 
gen-Darm-Kanal fast nur unter der Voraussetzung gegeben is 
dass das Mineral bereits in leicht ionisierbarar Form angebot 
wird.» THOENES und ASCHAFFENBURG heben aber selbst <i 
Diskrepanz zwischen der schlechten Serumeisensteigerung na 
Zufuhr von Ferr. reduct. und dem anerkannt guten antian: 
mischen Effekt desselben Praparates hervor. Dass es wenis 
stens unter gewissen Verhiiltnissen (Anamie) auch bei klein 
Kindern zu einer starken Serumeisensteigerung nach Zutul 
von Ferr. reduct. kommt, soll spater an Hand von eigen 
Beispielen gezeigt werden (Kapitel XII). 

Vor kurzem hat SCHAEFER (1940c) die Ergebnisse peroral: 
Eisenbelastungen bei akuten Infektionen (Scarlatina u. s. w 
bei alteren Kindern ver6ffentlicht. Die Zufuhr von 3 Tablett 
Ferrostabil (= 66 mg Fe**) bewirkte wahrend des akuten, ti: 
berhaften Stadiums keine oder nur eine unbedeutende und | 
diesem Falle schnell abklingende Steigerung des Serumeisen 
In der Rekonvaleszenz rief die gleiche Eisendosis eine star} 
Serumeisensteigerung, bis zu 200—300 y°/o, hervor. Da eini; 
Balanceversuche auf eine erhéhte Eisenretention im akut-fi 
berhaften Stadium hinwiesen, wiirde die schlechte Serum: 
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sensteigerung bei der Belastung in diesen Fillen nach der Auf- 
fassung von SCHAEFER auf einer stark beschleunigten Eisen- 
tbwanderung aus dem Blutplasma beruhen, wie dies die intra- 
vendsen Eisenbelastungen bei Infektionen Erwachsener ange- 
deutet haben (vgl. weiter oben). 


Tierversuche. THOENES und ASCHAFFENBURG (1934) 
fanden in zahlreichen Kaninchenversuchen denselben kr‘iftigen 
serumeisensteigernden Effekt von Ferrostabil und dieselbe 
schlechte oder ausbleibende Wirkung von Ferr. reduct. (Dosen 
bis 300 mg), wie sie bei der Eisenbelastung von Siuglingen 
sefunden hatten. Dass bei Tieren (Hunden) aber auch mit 
Ferr. reduct. eine Serumeisensteigerung ausgelést werden kann, 
ergibt sich aus der Arbeit von BING und Mitarbeitern (1935). 

Nach peroraler Zufuhr von radioaktivem Eisensalz beobach- 
leten HAHN und Mitarbeiter (1939) ein voriibergehendes Auf- 
treten von »the labelled iron» in verhaltnismiéssig grossen 
Mengen im Plasma von Hunden, die durch Blutverluste ani- 
misch geworden waren. Bei Normaltieren trat es nur spuren- 
weise auf (dass auch bei normalen Individuen eine kriftige 
Serumeisensteigerung nach Eisenzufuhr ausgelést werden 
kann, ist aber ausser jedem Zweifel, vgl. weiter oben). Von be- 
sonderem Interesse ist die Beobachtung von HAHN und Mitar- 
beitern (1940a), dass das resorbierte Eisen bereits nach 4 Stun- 
den in den Erythrozyten nachgewiesen werden kann. Dies 
scheint nicht auf einem direkten Ubergang von Plasmaeisen 
zu beruhen (HAHN und Mitarbeiter 1940b), sondern muss durch 
eine Eisenaufladung auf anderen Wegen erklart werden. 

Moore und Mitarbeiter (1939b) nahmen bei Hunden intra- 
venése Eisenbelastungen mit 1 mg Eisen/kg Kérpergewicht 
vor. Bei den wahrend der ganzen Versuchszeit aniisthesierten 
Tieren stieg das Serumeisen initial auf 1200—1500 y/o, um 
dann successiv auf das Ausgangsniveau zuriickzugehen, das 
erst nach 12 Stunden erreicht wurde. Diese Autoren fiihrten 
auch gleichzeitig Eisenbestimmungen im Blutserum und in der 
Lymphe des freigelegten Ductus thoracicus nach peroraler 
isenzufuhr aus. Auch das Lympheisen, das vor der Belastung 


li 
l 


48 BO C:SON VAHLQUIST 


ungefaihr die Halfte des Serumeisens betrug, zeigte eine Steige 
rung, doch war sie wenig ausgesprochen und trat verglichen 
mit der Serumeisensteigerung relativ spit auf. Da sich das 
Eisen der Lymphe auch nach intravenéser Eisenzufuhr auf die 
selbe Weise verhielt, bestand nach Ansicht der Verfasser dic 
Berechtigung anzunehmen, dass die Verainderungen in dem 
einen wie dem anderen Falle unter Vermittlung von Gewebe 
fliissigkeit sekundar zur Eisensteigerung im Plasma enstande 
sind. MOORE und Mitarbeiter sind der Ansicht, dass diese Ver 
suche zeigen »rather conclusively that resorption of iron from 
the intestinal tract occurs directly into the blood stream rathe: 
than by way of the intermediate route of the intestinal lymp! 


channels». 


In Abb. 2 wird schematisch das Aussehen von Belastungs 
kurven bei Normalindividuen sowie bei gewissen pathologi 
schen Zustainden wiedergegeben. 


Regulationsmechanismus. 


Im Vorhergehenden wurden in verschiedenen Zusammet 
hingen verschiedene Faktoren besprochen, die das Serumeise: 
in steigernder oder senkender Richtung beeinflussen kénnei 
Im folgenden soll eine zusammenfassende Ubersicht iiber de: 
Regulationsmechanismus des Serumeisens gegeben werden, wi: 
dieser sich im Lichte der bisher bekannten Fakta zeigt. Hierh: 
sollen einige orientierende Angaben itiber die Verteilung «« 
Eisens im Korper auf biologisch differente Fraktionen voraus 
geschickt werden. (Beziiglich einer allseitigen Darstellung new 
rer Ergebnisse iiber den Eisenstoffwechsel und seiner Stérun 
gen vgl. M. B. SCHMIDT, 1940). 

Von dem gesamten Eisenbestand des Kérpers, der beim §) 
wachsenen auf 3—4 g berechnet wird, diirften etwa ?/s im H: 
moglobin enthalten sein. Unvergleichbar viel weniger, abe 
gleich bedeutungsvoll, ist die Eisenfraktion, die in den »Zel 
Hdminen», welche die Gewebeatmung katalysieren, enthalt 
ist. Das Myoglobin der Muskelzellen stellt eine andere wichtig: 
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Abb. 2. Typische Kurven der Serumeisenwerte nach Eisen- 

belastung ______ = perorale, ............... intravenése 

Belastung) unter physiologischen und pathologischen Verhiilt- 
nissen. Halbschematische Darstellung auf Grund von 


Angaben aus der Literatur. 


Eisenverbindung von prinzipiell demselben Bau wie die vor- 
hergehenden, aber mit einer anderen Art der Funktion, dar. In 
den Organen des reticulo-endothelialen Systems, wie Leber und 
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Milz und vielleicht auch im Knochenmark, speichert der Kér- 
per die Eisenreserven auf, von deren Grésse und Mobilisierbar- 
keit es abhangt, in welchem Masse das Hb-Eisen und das Ge 
webefunktionseisen (Zell-Himineisen, Myoglobineisen) auch 
bei einem verschlechterten Eisengleichgewicht intakt gehalte: 
werden kénnen. Zu diesen bereits friiher bekannten Fraktione: 
kommt das Serumeisen hinzu. Seine Menge ist sehr gering, si: 
betragt fiir den Erwachsenen insgesamt 3—4 mg, seine biolo 
gische Bedeutung als Vermittler des Eisentransportes innerha!! 
des Organismus ist offenbar hervorragend. 

Ein Einblick in die verschiedenen Phasen des Eisenstof! 
wechsels wurde friiher in hohem Grade dadurch erschwer! 
dass er in so hohem Masse geschlossen innerhalb des Organi: 
mus vor sich geht. Freilich werden allein beim Hamoglobi: 
umsatz grosse Eisenmengen freigemacht, bei Erwachsenen etw 
60—80 mg/Tag, wenn man mit einer mittleren Lebensling 
der Erythrozyten von 30 Tagen rechnet (vgl. SCHIODT 1938 
von dieser Menge verliert aber der K6érper unter giinstigen B: 
dingungen (gesunde Manner) nur einen Bruchteil, wihrend di 
iibrige Menge erneut fiir den Hamoglobinaufbau verwend: 
wird. Ejisenbilanzversuche und Eisenanalysen von Organe: 
haben nur unvollstandig den Mechanismus des Eisenstoffwec! 
sels beleuchten kénnen. Es ist deswegen von besonderer 1 
deutung, dass wir in der Serumeisenanalyse eine neue Moglic! 
keit erhalten haben, den Eisenstoffwechsel in seiner interm 
didren Phase zu verfolgen. 

Die Grésse der Serumeisenfraktion wird durch das Gleic! 
gewicht zwischen Zufluss und Abgabe beeinflusst. Das Serun 
eisenniveau ist nicht einmal unter physiologischen Bedingu: 
gen fixiert. Das einzelne Individuum zeigt ziemlich grosse spo 
tane Variationen und interindividuell kénnen die Werte von : 
bis iiber 200 y°/o variieren. Bei gewissen pathologischen Z 
stinden findet man aber, wie wir gesehen haben, konstant 
und starker hervortretende Verschiebungen des Eisenniveat 
entweder in Richtung gegen eine Hyposiderimie mit Wert 
herunter bis zu praktisch genommener Eisenfreiheit, oder 
Richtung gegen eine Hypersideraimie, mit Werten bis zu ein 
von nahezu 400 y°/o. 
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Beurteilt nach den bisher bekannten Tatsachen kann man 
sich vorstellen, dass folgende Faktoren auf das Eisenniveau im 
Blutplasma einwirken kénnen: 

I. Exogene 1. Eisenzufuhr zum Organismus 

2. Eisenverluste des Organismus. 
II. Endogene 1. Blutzerfall und Blutneubildung 
2. Depotentleerung und Depotfillung 
3. Herabgesetzte oder erhéhte Aufnahme von 
Gewebefunktionseisen 
4. Regulatorische Leberwirkung 
5. Hormonale und andere Faktoren 

Ad I: 1. Eisenzufuhr kann das Serumeisenniveau kriftig er- 
héhen (vgl. den Abschnitt tiber »Eisenbelastungen») — die 
Beobachtungen hiertiber beleuchten am besten den Charakter 
des Serumeisens als »Transporteisen». Die hierdurch ausgelés- 
ten Serumeisensteigerungen sind aber voriibergehender Natur 
und klingen in den meisten Fallen in kiirzerer Zeit als 12 Stun- 
den ab. Nicht einmal eine langdauernde Eisenzufuhr scheint 
bei gesunden Individuen eine verbleibende Erhéhung des Se- 
rumeisens zu ergeben, und ebenso wenig wird dieses durch 
Verabreichung einer eisenfreien oder eisenarmen Kost wihrend 
einer gewissen Zeit herabgesetzt. 

Ad I: 2. Unter giinstigen Bedingungen (= gesunde Miinner, 
Frauen im Intermenstruum) kénnen die Eisenverluste des Kér- 
pers sehr niedrig liegen, nach LINTZEL (1931) wenigstens fiir 
eine kiirzere Zeit so wenig wie etwa 1 mg pro Tag (FOWLER 
und BARER, 1940, geben héhere Werte an). Bei Frauen 
kommt es aber durch die Menses oder evt. Graviditiiten zu 
einem grésseren Eisenverlust. Auch bei Minnern kénnen chro- 
nische kleine Blutungen aus Polypen, Himorrhoiden u. s. w. 
dasselbe bewirken. Gesteigerte Eisenverluste kénnen bei hier- 
fiir Disponierten nach einer lingeren Zeit des Bestehens zu 
einer Hyposiderimie und Animie fiihren. Man hat die Hypo- 
sideramie in diesem Fall als Ausdruck einer Verarmung der 
Eisendepots des Kérpers angesehen. 

Unter gewissen pathologischen Verhiltnissen kann mégli- 
cherweise eine Eisenausscheidung in dem anders praktisch ge- 
nommen eisenfreien Urin stattfinden. Vor allem sollte dies bei 
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Krankheiten der Fall sein, die mit einer Hypersiderimie ein- 
hergehen (Andmia_ perniciosa, hamolytischer Ikterus, vgl. 
TOMPSETT 1934, HEMMELER 1939c), evt. auch bei Nephritis. In- 
wieweit gesteigerte Eisenverluste auch dadurch entstehen kén- 
nen, dass auf konstitutioneller Basis eine vermehrte Eisenaus- 
scheidung durch den Darm (z. B. bei essentieller hypochromer 
Anadmie) zustandekommt, ist noch unklar. 

Ad II:1. Das Verhalten des Serumeisens hingt in hohem 
Grade vom Hdmoglobinstoffwechsel ab. Taglich werden unge 
fahr 150000 Erythrozyten pro cmm zerstért und ebensoviek 
werden aufgebaut. Das freigemachte Himoglobin kann nicht 
als solches in den Blutkérperchen, die neu gebildet werden 
deponiert werden. Alles spricht dafiir, dass auf den Blutkérper 
chenzerfall unmittelbar ein Himoglobinzerfall folgt, wobei als 
Abbauprodukte Eisen, Bilirubin (in geringerem Ausmasse evt 
»Pentdyopent» [BINGOLD 1938], Protoporphyrin u. s. w.) und 
Globin gebildet werden. Es ist wahrscheinlich, dass die Blut 
kérperchen- und Hb-Zerstérung zum grossen Teil in der Milz 
stattfindet, wahrend der Hb-Aufbau in den unreifen Erythro 
zytenvorstadien im Knochenmark vor sich geht. Der Eisen 
transport zwischen diesen Organsystemen wird durch das 
Plasmaeisen vermittelt. Man diirfte erwarten kénnen, dass dic 
se Fraktion von dem Verhaltnis zwischen Hb-Zerfall und 
Neubildung intim abhangig sein wiirde. Bereits die unter phy 
siologischen Verhiltnissen tiglich beim Hb-Stoffwechsel frei 
gemachten Eisenmengen (60—80 mg) sind vielfach groésser als 
die gesamte Plasmafraktion (3—4 mg). Bei pathologischen Zu 
standen kann der Umsatz noch viel héher sein, so kann ce: 
z. B. beim hamolytischen Ikterus, beurteilt nach den leider un 
sicheren Werten fiir »die Blutmauserung», bis auf das 10fach« 
des Normalen ansteigen. Wird auch dieser erhéhte Blutzerfa! 
durch eine ebenso starke Regeneration ausgeglichen, so ist e: 
doch wahrscheinlich, dass der betrichtlich gesteigerte Tota! 
umsatz und die hieraus folgenden erhéhten Eisentransporte au 
das Serumeisenniveau steigernd wirken kénnen. Eine kriftis 
herabgesetzte, aber immer noch ausgeglichene Hb-Destruktio: 
kénnte andererseits von einem gewissen Absinken des Serum 
eisenspiegels gefolgt sein. 
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Bedeutend gréssere Verainderungen des Serumeisens kénnen 
erwartet werden, wenn die Hb-Zerst6érung und die Hb-Neubil- 
dung sich nicht langer im Gleichgewicht mit einander befinden. 

Uberwiegt die Zerstérungstendenz, so kommt es zu einer An- 
haufung des freigewordenen Eisens, die zu einer Steigerung des 
Eisengehalts im Blutplasma fiihren muss, wenn es nicht am 
Orte der Destruktion angewandt oder von den Depot- und Aus- 
scheidungsorganen nicht ebenso schnell iibernommen werden 
kann, wie es sonst vom Knochenmark aufgesaugt wird. Der 
Effekt muss hierbei der gleiche werden kénnen, wenn entwe- 
der die Regeneration normal und die Destruktion erhéht (z. B. 
hei der akuten himolytischen Animie) oder die Regeneration 
bei normaler Destruktion herabgesetzt ist (z. B. bei der »apla- 
stischen Ana&imie») oder beide Komponenten verandert sind, 
aber in verschiedenem Masse (z. B. beim himolytischen Ikterus 
im kritischen Stadium). 

Dominiert statt dessen die Regenerationstendenz, so muss 
man erwarten, eine Senkung des Eisengehaltes im Blutplasma 
zu finden, soweit nicht der erhéhte Verbrauch unmittelbar 
durch einen erhéhten Zustrom aus den Depots kompensiert 
werden kann. 

Die gebrauchliche Ansicht ist, wie bereits erwihnt, dass das 
Kisen im Zusammenhang mit einer hauptsichlich in der Milz 
stattfindenden Zerst6érung der Erythrozyten freigemacht wird. 
In der letzten Zeit tauchte aber auch die Frage auf (BARKAN 
1937b), ob nicht auch eine Eisen- und Bilirubinbildung in den 
nicht destruierten Erythrozyten im str6émenden Blute geschehen 
kénnte. Die verschiedenen Fraktionen des »Pseudohimoglo- 
hins» (mit Ferro- bzw. Ferrieisen in einem ringgesprengten 
Himoglobin) sollten dabei die verschiedenen Stadien eines in- 
tracelluliren Hb-Abbaues darstellen, der schliesslich in ge- 
wohnlicher Weise in einer Bildung von Eisen, Bilirubin und 
Globin resultiert, von welchen die beiden ersteren successiv in 
das Blutplasma hineindiffundieren sollten. Nach BARKAN sollte 
dieser Prozess etwa '/10 der gesamten Eisen- und Bilirubinpro- 
duktion decken kénnen. Die Ergebnisse von in vitro-Versuchen, 
auf denen diese Hypothese aufgebaut ist, konnten aber, wie be- 
reits friiher erwahnt, von anderen Untersuchern (MOORE und 
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Mitarbeiter 1937b) nicht bestatigt werden. Die Theorie iiber die 
»plasmatische» Eisen- (und Bilirubin-)bildung kann deswegen 
bis auf weiteres nicht als bewiesen angesehen werden. 

Ad II: 2. Bisher haben sich keine Belege dafiir ergeben, dass 
eine besonders reiche Fiillung der Eisendepots zu hohen Serum- 
eisenwerten fiihren soll. Hingegen wurde geltend gemacht, dass 
eine Verarmung der Depots an mobilisierbarem Eisen (wie bei es- 
sentieller hypochromer Anidmie, chron. Blutungsanamie u. s. w.} 
regelmassig zu einer Hyposideraimie fiihrt (HEILMEYER und 
PLOTNER 1937). — Die Hyposiderimie kann auch aus anderen 
Griinden auftreten (dominierende Hb-Neubildung, Infektionen 
u. s. w.), in dem Masse aber, in dem diese ausgeschlossen wer 
den kénnen, hat man es als berechtigt angesehen, das Serum 
eisen als einen » Eisenbestandanzeiger>» und die Hyposiderimi: 
als gleichbedeutend mit einem Eisenmangel in den Depots an 
zusehen. 

Ad II: 3. Da wir nur sehr unvollstandige Vorstellungen iibe: 
die quantitativen Verhaltnisse beziiglich des Gewebefunktions 
eisens, sowie tiber dessen Destruktion und Erneuerungsbedar! 
haben, ist es schwer zu beurteilen, in welchem Masse es auf da 
Serumeisen einwirken kann. Dass dieses wenigstens unter bi 
sonderen Umstiainden durch das Verhalten des Gewebefunk 
tionseisens beeinflusst wird, wird durch die Herabsetzung d« 
Serumeisengehaltes bei Infektionen wahrscheinlich gemach! 
Diese wurde als eine Folge des erhéhten Eisenbedarfes des Ri 
ticuloendothels zur Intensivierung der Abwehrfunktionen e: 
klart (HEMLMEYER und PLOTNER 1937). 

Ad II: 4. Der Leber wurde seit langem eine wichtige Rolle i: 
Eisenstoffwechsel als Depot- (und Ausscheidungs-)organ zug: 
schrieben. Durch Serumeisenanalysen wurde es wahrschei! 
lich gemacht, dass sie auch auf anderen Wegen den Eisenstot 
wechsel beeinflusst. Bei der akuten Hepatitis kommt es, wie b 
reits friiher hervorgehoben, ziemlich regelmassig zu einer vo 
iibergehenden Hypersiderimie, die nicht begriindeterweise Ve 
ainderungen des Hb-Umsatzes zugeschrieben und auch nicht s 
cher durch eine verschlechterte Eisenausscheidung erklart w« 
den kann. 

Als eine Folge einer besonderen Leberwirkung hat man au 
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die ausgebliebene oder schlechte Serumeisensteigerung bei der 
Eisenbelastung (auch intramuskularer Belastung!) unbehandel- 
ter Falle mit Anamia perniciosa angesehen. Dass die Leber die 
Serumeisenkurve nach peroraler Belastung stark beeinflussen 
kénnen muss, muss man berechtigterweise im Hinblick auf 
die Schliisselstellung des Organs im Portalkreislauf annehmen. 

Ad II: 5. Es ist wahrscheinlich, dass auch das Serumeisen 
unter der Einwirkung hormonaler oder zentral-nervéser Regu- 
lationsmechanismen steht. In diese Richtung deuten z. B. Be- 
obachtungen tiber die sukzessive Erhéhung des mittleren Ni- 
veaus des Serumeisens bei Knaben wahrend und nach der Pu- 
bertat. Vielleicht kGnnen auch die »spontanen» Schwankungen 
Ausdruck einer zentral gesteuerten Rhythmik der Leber-, Milz- 
und Knochenmarksfunktionen sein. 

Es ist méglich, dass infektiédse Zustaénde das Serumeisen auch 
auf anderen Wegen als durch das Reticuloendothel beeinflus- 
sen kénnen. Fiir bestimmte andere Substanzen im Blut (A-Vita- 
min, Cholesterin) hat man sich die Méglichkeit einer verander- 
ten Vehikelfunktion der Eiweisskérper des Plasmas als Ur- 
sache fiir die niedrigen Werte wahrend einer Infektion vorge- 
stellt. Dies diirfte auch fiir das Serumeisen vorstellbar sein. 

Eine Eintrocknung des Blutes, z. B. bei der Cholera infan- 
tum, muss auch den Eisengehalt im Blutplasma steigern k6én- 
nen, wenn das Eisen durch seine Koppelung an das Eiweiss 
undialysabel ist. 

Eine Verdiinnung des Blutes wurde mitunter als eine Ursa- 
che fiir die abnehmenden Serumeisenwerte angefiihrt, so z. B. 
beziiglich der initialen Hyposiderimie nach akutem Blutver- 
lust. Dies ist selbstverstandlich nur unter der Voraussetzung be- 
rechtigt, dass die die Verdiinnung bewirkende Gewebefliissig- 
keit eisenarm ist, was noch nicht bewiesen und an und fiir sich 
vielleicht nicht wahrscheinlich ist. 

Aus dem Angefiihrten ergibt sich, dass viele verschiedene 
Momente den Serumeisengehalt in steigernder und herabsetzen- 
der Richtung beeinflussen kénnen. Es ist deswegen nicht be- 
rechtigt, aus dem Verhalten des Serumeisens Schliisse iiber 
cines dieser Momente zu ziehen, wenn nicht die tibrigen mit 
einiger Sicherheit bekannt sind. Es ist somit nicht berechtigt, 
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von der Beobachtung einer Hyposideraimie auf einen Mangel an 
Depoteisen zu schliessen, sofern man nicht die Mdéglichkeit 
eines unkompensierten, erhéhten Verbrauches des Knochenmar- 
kes oder des Reticuloendothels ausschliessen kann. Man darf 
auch nicht aus einem hohen Serumeisenwert auf eine tiber das 
Normale hinausgehende Blutdestruktion schliessen, wenn man 
nicht die Méglichkeit einer herabgesetzten Regeneration oder 
anderer serumeisensteigernder Momente ausschliessen kann 
(z. B. eine Leberschadigung wie bei Hepatitis). 


Ebenso wie das Serumeisen von verschiedenen Faktoren in 
Richtung abnormer Werte beeinflusst werden kann, so kann 
auch erwartet werden, dass diese abnormen Serumeisenwerte 
ihrerseits auf den Organismus zurtickwirken. Unser Wissen ist 
in diesem Punkte noch sehr fragmentarisch, einige Kommen- 
tare diirften aber doch angebracht sein. 

Hypersiderdmie: Eine allzu kraftige Steigerung des Eisens im 
Blutplasma kann zu toxischen Symptomen fiihren. Nach der 
intravenésen Injektion von Ferro-Eisen kommt es bei gewissen 
Fallen zu Hitzegefiihl, Druck auf der Brust und Brechreiz, 
auch wenn die Injektion langsam ausgefiihrt und die zuge- 
fiihrte Eisenmenge so niedrig (10 mg) gehalten wurde, dass 
das Serumeisen nicht iiber 3—400 y/o ansteigen konnte. Es ist 
vorstellbar, dass auch ein Teil der Beschwerden, die in gewis- 
sen Fallen durch die an sich mehr physiologische perorale 
Eisenzufuhr in grésseren Dosen verursacht werden, sekundar 
zur Serumeisensteigerung auftreten, wenn diese stark und 
schnell einsetzend war (im Portalblut angebrachterweise 
schneller und héher als im »peripheren» Blut), und nicht nur 
eine direkte Reizwirkung auf den Darm darstellen. — Bei 
krankhaften Prozessen findet man aber niemals so starke und 
wohl selten so schnell einsetzende Steigerungen wie die, dik 
man in gewissen Fallen durch Eisenzufuhr per os oder noch 
mehr durch intravenése Injektion hervorrufen kann. 

Hyposiderdmie: Man kénnte erwarten, dass diese zu eine! 
herabgesetzten Eisenausscheidung fiihrt und auf diese Weis: 
in gewissen Fallen einen Schutzmechanismus fiir einen aus 
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verschiedenen Ursachen an Eisen verarmten Organismus dar- 
stellt. Experimentelle Beweise fiir die Richtigkeit dieser An- 
nahme wurden aber nicht angefiihrt. Es liegen auch keine Be- 
weise fiir die Hypothese vor, dass die supponierte Selektivitat 
beziiglich der Eisenresorption aus dem Darm (kraftige Resorp- 
tion bei Blutungsandimie!) auf die Weise geregelt werden soll- 
te, dass eine abundante Eisenaufnahme nur bei Hyposiderimie 
stattfinden soll. 

Man hat geltend gemacht, dass eine persistierende Hyposi- 
deramie zu einer verschlechterten Eisenversorgung der Gewebe 
fiuhren muss (HEILMEYER und PLOTNER 1937). Z. B. bei der 
essentiellen, hypochromen Animie soll die Hyposideramie nach 
dieser Auffassung die unmittelbare Ursache der unvollstandi- 
gen Hb-Regeneration und evt. auch der Epithelsymptome sein. 
Auch die Andmien bei chronischen Infektionen und malignen 
(nicht blutenden) Tumoren sollen ihre Erklarung durch eine 
von der Infektion oder dem Tumor bedingte Hyposideramie und 
den durch sie ausgelésten lokalen Eisenmangel im Knochen- 
mark finden kénnen. — Die Hyposiderimie muss aber nicht 
notwendigerweise diese deletaren Folgen haben. Somit findet 
man nach grossen Blutungen mitunter eine lang anhaltende 
Hyposideramie, wahrscheinlich als Ausdruck einer gewissen 
Tragheit in der Mobilisierung der Eisendepots, ohne dass die 
Hb-Regeneration hierdurch aufs Spiel gesetzt wird. Eine Hypo- 
sideramie bei pernizidser Animie wahrend der Leberbehand- 
lung muss auch nicht eine kraftige Hb-Neubildung verhindern. 
Bei schwerer Tuberkulose findet man regelmassig niedrige Se- 
rumeisenwerte, trotzdem kommt es bei dieser Krankheit nur 
selten zu einer ausgesprochenen Anamie (vgl. NAEGELI 1931). 
Man muss deswegen annehmen, dass eine Hyposideramie nicht 
immer mit verschlechterten Transportméglichkeiten und ver- 
schlechterter Eisenversorgung gleichzusetzen ist. 

Bevor das Eisen des Blutplasmas in die Zellen der Gewebe 
iibergehen kann, muss es auf irgend eine Weise aus seiner 
Komplexbindung an das Eiweiss abgespalten werden. Wie dies 
geschieht, wissen wir nicht. — In diesem Zusammenhange 
kann es wert sein zu erwaihnen, dass ein Ubergang von Eisen 
aus dem Plasma auch in ein eisenreicheres Medium erfolgen 
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kann. Auf diese Weise verhalt es sich beim Ubergang von 
Eisen der Mutter auf die Frucht, wenigstens am Ende der 
Graviditat. 


Schliesslich soll in diesem Zusammenhange die Frage be- 
handelt werden, ob eine Tendenz zu einer parallelen Variation 
der Serumeisenwerte und bestimmter tibriger Blutwerte vor- 
handen ist. 

Das Serumeisen stammt zum grossen Teil aus dem Hamo- 
globin. Man kann sich fragen, ob zwischen den Serumeisenwer 
ten und den Hb-Werten im Blute eine Korrelation vorhanden 
ist. Es wurde verneint, dass dies der Fall sei. Abnorm gestei 
gerte Hb-Werte (Polycythamie) sind weit davon entfernt, im 
mer mit hohen Eisenwerten im Plasma verbunden zu sein. Bei 
pathologisch verminderten Hb-Werten findet man bei bestimm 
ten Anamieformen (essentielle hypochrome Anadmie, Infektani 
mien u. s. w.) regelmassig auch herabgesetzte Serumeisenwer 
te, doch liegt keine Korrelation beziiglich des Grades des Ab 
sinkens vor. Bei anderen Animieformen (pernizidse Aniimie 
haimolytische Animie) sind die gesenkten Hb-Werte mit nor 
malen oder gesteigerten Serumeisenwerten kombiniert. Wir 
werden aber spater sehen (Kapitel VII), dass wenigstens unte: 
physiologischen Bedingungen bei einem grossen Material ei! 
Zusammenhang zwischen den Serumeisen- und den Hb-Werten 
herausgelesen werden kann, wenn auch diese Werte im einzel 
nen Fall sich sichtlich regellos kombinieren kénnen. 

Es scheint eine deutliche Korrelation zwischen den Serum 
eisenwerten und dem »Fdrbeindex» vorzuliegen. Die hyper 
chromen Animieformen (z. B. die pernizidse Animie, der hi 
molytische Ikterus) verlaufen ziemlich regelmissig mit eine: 
Hypersiderimie absolut oder relativ —, die hypochrome: 
Animieformen (z. B. die essentielle hypochrome Animie) kon 
stant mit einer Hyposiderimie. — Die Serumeisenanalyse ha! 
hierbei eine weitere Stiitze fiir die Auffassung gegeben, dass ei: 
niedriger »Farbeindex» ein wichtiger Indikator fiir Eisenman 
gel ist. MoorE (1940) ist der Ansicht, dass es »two and only 
two clinically recognizable criteria of iron deficiency: (1) hy 
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pochromia of the red cells, and (2) low serum iron (below 
0.050 mg per cent)» gibt. 

Beim Abbau des Himoglobins wird Eisen und Bilirubin in 
korrespondierenden Mengen gebildet. Sie sind normalerweise 
im Blutplasma in dhnlichen molaren Konzentrationen, etwa 
i—2X10~°, vorhanden. Bei dem Einzelfall kombinieren sich 
auch diese Werte scheinbar regellos, aber bei einem grésseren 
Material tritt eine sichergestellte Korrelation auf, wie wir spiter 
sehen werden (vgl. Kapitel VII). 

Unter pathologischen Verhaltnissen findet man oft eine gro- 
be Ubereinstimmung zwischen dem Eisen und dem Bilirubin 
insofern als beide bei gewissen Krankheitszustinden eine Zu- 
nahme (hamolyt. Ikterus, Animia perniciosa), bei anderen eine 
Abnahme (essentielle hypochrome Animie) aufweisen. Nach- 
dem aber die Hypersideriamie sowohl das Ergebnis einer er- 
héhten Hb-Destruktion als auch einer herabgesetzten Hb-Rege- 
neration sein kann, wihrend nur der erstere Prozess die Bili- 
rubinproduktion steigert, ist es verstindlich, dass die Hy- 
persideramie unter gewissen Verhiltnissen (»aplastische 
mie») ohne Hyperbilirubinaimie verlaufen kann. — Das gleiche 
gilt mutatis mutandis fiir die Hyposideramie. 

Zwischen dem Serumeisen und dem Serumkupfer liegt eine 
cigentiimliche negative Korrelation vor (Normalwerte fiir Er- 
wachsene nach HEILMEYER und STUWE, 1938, ungefahr diesel- 
ben fiir beide Metalle, nach NORINDER, 1939, héher fiir Kup- 
fer). Bei Neugeborenen liegt das Kupferniveau im Plasma un- 
gewohnlich niedrig (LOCKE und Mitarbeiter 1932, SACHS und 
Mitarbeiter 1935, NORINDER 1939), betrachtlich niedriger als 
bei der Mutter, das Eisenniveau hingegen auffallig hoch, héher 
als bei der Mutter. Im weitern Verlaufe steigt der Kupfer- 
gehalt, um sein Maximum im Alter von 1—2 Jahren zu errei- 
chen (SACHS und Mitarbeiter 1936), in einem Zeitpunkt also, 
in welchem das Serumeisen niedrig liegt. Gegen die Pubertat 
fallen die Kupferwerte, und die Eisenwerte steigen. Unter pa- 
thologischen Verhaltnissen trifft man auf dieselbe Tendenz fiir 
entgegengesetzte Variationen. HEILMEYER und STUWE sprechen 
von einem »Eisen-Kupferantagonismus im Blutplasma beim 
Infektionsgeschehen». Auch bei anderen Krankheitszustanden, 
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wie bei gewissen Andmien, sowie bei malignen Tumoren, bei 
denen die Kupferwerte oft gesteigert wihrend die Serumeisen- 
werte gleichzeitig gesenkt sind (HEILMEYER und STiwe), 
kann dieser Antagonismus beobachtet werden. Es ist bisher 
noch kaum klargestellt, welcher biologische Mechanismus die- 
sen antagonistischen Variationen zugrundeliegt. 


In Abb. 3 werden schematisch einige Hauptlinien fiir die Be- 
wegungen und den Regulationsmechanismus des Serumeisens 
wiedergegeben. 


Mogen- 
Derm 


Abb. 3. Serumeisenregulation. Schematische Darstellung 
hauptsachlich nach einer Abbildung von HEILMEYER 
und PLOTNER. 
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EIGENE UNTERSUCHUNGEN 


KAPITEL I. 


Plan der Arbeit. 


In dem Zeitpunkt, in welchem die vorliegende Arbeit ge- 
plant wurde Herbst 1938 — war, wie sich aus der gegebe- 
nen Literaturiibersicht ergibt, bereits eine bedeutende Anzahl 
von Aufsatzen tiber das Serumeisen ver6ffentlicht, welche aber 
iiberwiegend klinische Probleme bei Erwachsenen ventilierten. 
Die experimentellen Untersuchungen — hinausgehend iiber 
Analysen der Methode — waren an Zahl ziemlich gering, Fra- 
gen von pidiatrisch-klinischem Interesse wurden nur in einer 
Arbeit behandelt (THOENES und ASCHAFFENBURG 1934). 

Der Plan fiir eine Arbeit tiber das Serumeisen, den Verf. da- 
mals aufstellte, beabsichtigte, besonders auf diesen beiden Ge- 
bieten — dem experimentellen und dem piadiatrisch-klinischen 

- unsere Kenntnisse zu erweitern zu versuchen. 

Die experimentellen Untersuchungen beabsichtigten in erster 
Linie eine komplettierende Untersuchung der Eignung der an- 
gewandten Methode (HEILMEYER und PLOTNER) und deren 
Fehlerquellen, sowie im Zusammenhang hiermit ein Studium 
der Kinetik der Eisen-o-Phenanthrolinreaktion. Es sollte wei- 
ter versucht werden, die Bindungsverhiltnisse des Serumeisens, 
die friiher nur mit unvollstandiger Methodik untersucht wur- 
den, unter Ausniitzung aller Méglichkeiten, welche die moder- 
ne Elektrophoresetechnik bietet, zu studieren. Versuche zur 
Beleuchtung der pH-Stabilitat des Serumeisen-Eiweisskom- 
plexes wurden auch in das Programm aufgenommen, ebenso 
auch eine Untersuchung iiber die Dialysierbarkeit des Serum- 
eisens »in vivo» (Venenstauungversuche). Tierexperimente 
beabsichtigten, das Verhalten des Serumeisens bei erhéhtem 
Blutzerfall zu beleuchten, ein bedeutungsvolles, aber friiher 


‘i 
\- 
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nur sehr unvollstandig erforschtes Problem. Die hierbei er 
haltenen Ergebnisse, ebenso wie die Ergebnisse von Unter 
suchungen an Tieren wahrend und nach dem Aufenthalt in 
verdiinnter Luft, sollten nach Ansicht des Verf. Anhaltspunkte 
fiir das Verstandnis des Mechanismus bei der » Blutanpassung 
des Kindes wahrend der ersten Lebenszeit geben k6nnen. 

Die klinischen Untersuchungen beabsichtigten in erster Lini: 
eine Ermittlung der physiologischen Variationsméglichkeite: 
des Serumeisens. Bereits friiher ver6ffentlichte Ergebnisse, voi 
einem kleinen Material stammend, hatten es wahrscheinlic! 
gemacht, dass fiir verschiedene Alter bedeutende Variatione: 
des mittleren Niveaus vorliegen. Da das Serumeisen auch bx 
Normalpersonen innerhalb derselben Altersgruppe eine gross 
Variabilitat besitzt, konnte man erwarten, dass man nur bi 
einem groésseren Material eine einigermassen exakte Auffassun 
iiber diese Altersvariationen erhalten wiirde. Man konnte hoi 
fen, aus einer solchen Untersuchung bei einem grésseren Ma 
terial gesunder Kinder auch Aufklaérungen tiber das Verhalte 
des Serumeisens bei der »Blutanpassung» wihrend der Neu 
geborenenperiode, den Zeitpunkt und die Ursachen der g 
schlechtlichen Differenz beziiglich des Serumeisens sowie tibe 
das Vorkommen latenter Sideropenien in verschiedenen Alter 
gruppen zu erhalten. 

Eine Untersuchung des Serumeisens bei Friihgeburten soll! 
gewisse neue Ausblicke auf die Friihgeborenenandimie in ihre 
verschiedenen Phasen ermdéglichen. — Als ein physiologisch« 
Spezialproblem wurde spiter auch das Verhalten des Serun 
eisens bei der Frucht zur Untersuchung aufgenommen. 

Uber das Verhalten des Serumeisens bei Kindern unter p: 
thologischen Bedingungen lagen zu Beginn der Arbeit nur An: 
lysen bei Infektionen, Dystrophien sowie — in sehr begren 
tem Umfang — bei Animien vor. Es wurde deswegen eine me! 
allgemeine Untersuchung des Verhaltens des Serumeisens } 
in erster Linie gewissen fiir das kindliche Alter speziell: 
Krankheiten wie Rachitis, seborrhoischem Ekzem, Coeliak' 
u. s. w., sowie dariiber hinaus auch bei anderen, nicht alte: 
begrenzten Krankheiten wie Hepatitis, Diabetes u. s. w. ¢ 
plant, nachdem die bei Erwachsenen erhaltenen Ergebnisse ‘ 
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vieler Hinsicht unvollstandig waren und es ausserdem nicht als 
selbstverstandlich angesehen werden konnte, dass diese Ergeb- 
nisse ohne weiteres auf die kindlichen Verhiltnisse iibertragen 
werden konnten. 

Das Hauptinteresse wurde aber auf eine gewisse Krankheits- 
gruppe die Animien — eingestellt. Serumeisenanalysen bei 
der gewohnlichsten der Kinderanimien, der einfachen hypo- 
chromen Anidimie (»alimentéren Animie») — friiher nur bei 
einer geringen Anzahl von Fallen und mit nicht ausreichend 
empfindlicher Methodik ausgefiihrt — diirften dariiber Auf- 
klirung geben kénnen, inwieweit die von vielen vertretene, von 
anderen abgelehnte Auffassung, dass sie durch einen Eisen- 
mangel bedingt wird, berechtigt ist oder nicht. Sollten die Se- 
rumeisenanalysen eine Stiitze fiir die Eisenmangelgenese erge- 
ben, so kénnten vielleicht Eisenbelastungen evt. Stérungen im 
Eisenresorptionsvermégen aufdecken. Es wurde erwartet, dass 
das Verhalten des Serumeisens bei Friihgeburten dariiber Be- 
scheid geben kénnte, wie sich das Serumeisen wahrend der 
Ausbildung eines hypochromen Animiezustandes beim Saug- 
ling verhalt. Uber das Gesagte hinausgehend wurde auch die 
Durchfiihrung von Serumeisenanalysen bei einer so grossen 
Anzahl von Andmiefallen anderer Genese als nur méglich be- 
absichtigt, besonders bei solchen fiir das Kindesalter speziellen 
Anaimien wie der Animia neonatorum, der Ikterus-gravis-Ana- 
mie, der Coeliakie-Animie, fiir welche Angaben tiber das Ver- 
halten des Serumeisens v6llig fehlen. 

Gleichzeitig mit den Eisenbestimmungen im Serum wurde 
auch die Durchfiihrung von Serumanalysen fiir das andere 
Hiim-(oglobin) Spaltprodukt, namlich das Bilirubin, sowie aus- 
serdem selbstverstandlich auch die Bestimmung der anderen 
gewohnlichen» Blutwerte: Hb, Erythrozyten- in gewissem 
Ausmasse auch der Hamatokritwerte, zur Charakterisierung 
der untersuchten Falle aus allgemein hamatologischen Ge- 


sichtspunkten, geplant. 


KAPITEL II. 
Statistische Methoden. 


Bei der statistischen Bearbeitung des Materials wurden di: 
iiblichen Formeln angewandt. 
Die Dispersion, ¢, wurde nach der Formel 


berechnet, wobei a die Abweichung der Werte vom Mittelwer 
M und n die Anzahl Beobachtungen bedeutet. 

Der Variationskoeffizient, V, wurde nach der Formel 

100 6 
M 

berechnet, er gibt somit die Dispersion in % des Mittelwertes ai 

Die Schiefheit in einer Verteilung wurde nach der Method 
von LINDEBERG (1925-26) berechnet und gibt die Differen 
zwischen der Prozentzahl von Personen, die den Mittelwei 
der Serie iiberschreiten, und dem bei normaler Verteilun: 
erwarteten Prozentwert von 50 % an. Die Formel lautet somil 


S,= P— 50, 
wobei P die beobachtete Anzahl Individuen in % 


mit einem héheren Wert als der Mittelwert. 
Der mittlere Fehler der Schiefheit (LINDEBERG) ist 


bedeute 


30 
= yn 


Der mittlere Fehler des Mittelwertes, ¢(M), wurde nach d 
Formel 

e(M) =~ 

berechnet, wobei odie Dispersion der Serie und n die Anza! 

Beobachtungen bedeutet. 


2a 

n—1 
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Der mittlere Fehler der Differenz -(D) wurde nach der 


(D) = ye? (M,) + &? 
berechnet, wobei und ¢(M.) die mittleren Fehler der 
beiden Serien, aus denen die Differenz gewonnen wurde. 
hezeichnen. 

Der mittlere Fehler der Differenz wurde in einem einzigen 
Fall (Kapitel VIII), da das Material dabei zu klein war, nach 
einer von DAHLBERG angegebenen Methode berechnet  (vgl. 
KEY 1982): 

«(D)=0, 
My 
wobei 3,,-, die Dispersion des Gesamtmaterials und n, die 
Anzahl Individuen des einen und n. die des anderen Materials 
bedeutet. 

Die Differenz wurde als statistisch sichergestelll angesehen, 
wenn sie ihren mittleren Fehler dreifach iiberschritt, und als 
wahrscheinlich, wenn sie 2.5—3.0 mal ihren mittleren Fehler 
betrug. 

Der Korrelationskoeffizient  (»Produktmomentkoeftizient> ) 
wurde nach der Forme! 


r= — 


N Or Oy 

herechnet, wobei .« und y den einzelnen Werten der beiden in 
horrelation gestellten Eigenschaften, M,, dem Mittelwert der 
x-Serie und M, dem der y-Serie, 6, bzw. 6, der Dispersion 
der beiden Serien entsprechen, n schliesslich der Anzahl Beob- 
achtungen. 

Die individuelle Variabilitdt 6;, wurde durch je zwei Beob- 
achtungen bei einer grésseren Anzahl Individuen (homogenes 
Material) untersucht und nach der folgenden Forme! 


[Sa 
2n 


berechnet, in welcher d die Differenz zwischen den zwei bei 


ein- und demselben Individuum beobachteten Werten und n 
die Anzahl Individuen bedeutet (DAHLBERG 1926). 


(7; — M,) (yi — My) 
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KAPITEL III. 
Methodik. 


Die zur Bestimmung des Serumeisens angewandte 
Methode. 


Die Serumeisenanalysen wurden mit der, in gewisser Hin- 
sicht etwas modifizierten Methode von HEILMEYER und PLOT- 
NER (1937) ausgefiihrt. 


das Originalverfahren bestehen folgende Vorschriften: 


I:rforderliche Reagenzien: 
1. Salzséure, etwa 6 normal (konz. HCl pro analysi + bidest. zu 
gleichen Teilen). 
2. Trichloressigsiure pro analysi, 20 °/o. 
Paranitrophenol, 1 °/o-ige alkoholische Losung. 
!. Ammoniak pro analysi, etwa 15—20 °/o-ige Lésung. 


5. Schwefelsiure, pro analysi, '/2 normal. 


6. Hydrochinonlésung, 2% (0.2 g Hydrochinon pur. werden in 10 g eisen- 
freiem dest. Wasser unter leichtem Erwarmen und Ansiuern mit einigen 
lropfen HeSOy gelést). 

7. o-Phenanthrolinhydrochlorid, 1 °/o-ige Lésung (Ansiiuern mit einigen 


wenigen Tropfen H2SQ,). 


Gang der Analyse: 
I. 2 Serum werden in cin Erlenmeyerkélbchen einpipettiert. 
ll. 1 cem Salzsiure (Reag. 1) wird unter Schiitteln zugesetzt. 10 Min. ste- 
hen lassen. 
Ill. 2 cem 20 °/o-ige Trichloressigsiure (Reag. 2) werden unter Schiitteln 
zugesetzt. 10 Min. stehen lassen. 
IV. Filtration durch ein eisenfreies Filler (Schleicher und Schiill, Nr. 589, 
7 em Durchmesser). 
V. 1 cem Filtrat (=0.4 cem Serum) wird nach Zusatz von einem Tropfen 
Paranitrophenol (Reag. 3) mit Ammoniak (Reag. 4) neutralisiert. 
VI. n/2 HeSOa (Reag. 5) wird zugesetzt, bis die Fliissigkeit »gerade leicht 
angesauert» ist. 
Vil. Ein Tropfen Hydrochinonlésung (Reag. 6) wird zugesetzt, um durch 
teduktion das gesamte Eisen in die Ferro-Form iiberzufiihren. 
VIll. Ein Tropfen o-Phenanthrolinlésung (Reag. 7) wird zugesetzt, und es 
wird die Entwicklung der Farbe abgewartet. 
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IX. Das Volumen der gefarbten Lésung wird genau mit einer Stangenpipet(, 
bestimmt. 

X. Nach 10 Min. wird die Mikrokiivette der Firma Zeiss, von 5 cm Schic! 
dicke, mit der Endlésung gefiillt (etwa 1 ccm) und bei Gegenschaltu: 
einer zweiten mit Aqua dest. gefiillten Mikrokiivette und Anwendung < 
Filters S50 im Zeiss’schen Stufenphotometer photometriert. 


Durch Einfiihrung gewisser Modifikationen in die Origina 
methodik konnte die Analysensicherheit geschirft werden. 

Was die Reagenzien betrifft, so wurde die Trichloressi: 
siure in dem Fall einer Destillation unterworfen, wenn d 
Eisengehalt des Analysen-Praparates nicht zufriedenstelle: 
niedrig war. Auf diese Weise konnte die Blindprobe auf */2 
dessen herabgedriickt werden, was friihere Untersucher im a 
gemeinen angegeben haben. 

Beziiglich des Analysenganges wurden folgende Verian« 
rungen durchgefihrt: 

Ad I. Als Ausgangsmaterial wurde gewéhnlich 1 cem Seru 
(anstatt 2 ccm) angewandt. Mit 5'/2 cm Filtern (anstatt 7 ¢1 
wird die benétigte Filtratmenge von 1 ccm erhalten, insofe 
nicht der Eiweissgehalt des Serums pathologisch erhdéht i 
Die Analyse kann auch in 0.5 ccm Serum mit unverander! 
Genauigkeit durchgefiihrt werden, wenn die Filtration dur:| 
eine kraftige Zentrifugierung ersetzt und die Analyse mit 0 
ecm Zentrifugat weiter durchgefiihrt wird. — Die Mdglichk 
somit Serumeisenbestimmungen in 1/2 oder 1/4 der urspriity- 
lich angegebenen Menge ausfiihren zu kénnen, ist selbstv: 
standlich von besonderem Wert, wenn die Untersuchung kK 
der betrifft. 

Ad VI. Der Zusatz von n/2 H.SO, bis »gerade leicht an; 
siiuert> wurde mit einem konstanten H2SOs-Uberschuss v 
0.04 ccm iiber die Menge, die den Umschlag des p-Nitrophen 
bewirkt hat, ersetzt. — Beziiglich der Bedeutung dieser An 
rung vergl. S. 95. 

Ad IX. Die Bestimmung des Endvolumens mit der Stang« \- 
pipette wurde durch eine Volumenberechnung mittels Addit 
der Filtratmenge und der zugesetzten Reagensmengen ers‘ 
(nur der NHs- und vor allem der H2SOs-Zusatz variieren \ 1 
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Probe zu Probe, die tibrigen Reagenzien [3,6 und 7| werden 
aus Tropfflaschen in einem einmal fiir alle Analysen bestimm- 
ten, gesamten Volumen zugesetzt). — Versuche mit 15fachem 
Volumen haben gezeigt, dass das auf diese Weise berechnete, 
addierte Volumen bei den vorhandenen Versuchsbedingungen 
das direkt ausgemessene nicht mit mehr als 0.5 °/o iibersteigt. 
Die Messung mit der Stangenvipette besitzt bedeutend gréssere 
zufallige Fehler. 

Man koénnte daran denken, konsequent eine Schlussverdiin- 
nung der Reaktionslésung auf ein bestimmtes Volumen, z. B. 
1.50 ccm, durchzufiihren. Es kénnte dann die Ablesung im 
Stufenphotometer direkt gegen den Blindwert vorgenommen 
werden, ausserdem wiirden die Berechnungen vereinfacht. 
Der Nachteil eines derartigen Vorgehens ist aber, dass das 
Endvolumen in diesem Falle recht gross gewihlt werden muss, 
damit nicht Proben mit weniger gegliickter NH3-Neutralisation 
und folglich mit grossem H2SO4-Zusatz herausfallen. Es wiirde 
dann aber die Mehrzahl der Proben mehr verdiinnt und die 
Farbenintensitat schwiaicher werden, als dies mit der jetzigen 
Versuchsanordnung der Fall ist. 

Ad X. Die Ablesung im Stufenphotometer mit Filter S50 
wurde mit einer Ablesung mit einem Rotfilter (S66) erganzt. 
Diese Anordnung wurde eingefiihrt, um eine einfache 
Kontrolle der Opaleszenzfreiheit der Reaktionslésung zu_er- 
halten. Es hat sich naimlich mehrmals gezeigt, dass das Filtrat 
der Eiweissfallung nicht immer vollstandig klar wurde. Ge- 
woOhnlich handelte es sich hierbei um Falle mit Veranderungen 
der Eiweisszusammensetzung des Serums (Nephrose, Myelom, 
einigemal Polyarthritis und perniziédse Andmie). Bereits eine 
unbedeutende Opaleszenz kann zu_ hochgradig fehlerhaften 
Werten fiihren. Diese wird durch auffallige Lichtabsorption 
in dem sonst praktisch genommen extinktionsfreien roten 
Spektralgebiet leicht entdeckt. 

Nachdem die Ablesung mit S66 eingefiihrt wurde, konnte 


die Beobachtung gemacht werden, dass bisweilen in Rot eine 
Absorption auftreten kann, die nicht durch eine Opaleszenz 
der Medien bedingt war. Sie muss folglich von einer Nuance- 
veranderung der gefairbten Lésung herstammen, eine Bei- 
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mischung einer griinen Farbkomponente darstellen. Nachdem 
erneute Analysen desselben Serums in der Regel nichts Abnor- 
mes ergeben haben, konnte die Verainderung auf keiner Eigen- 
tiimlichkeit der untersuchten Probe beruhen. — Verunreini- 
gungen der Reagenzien konnten auch nicht die Ursache sein. 
da das Phinomen in den meisten Fallen sporadisch in einer 
grésseren Serie auftrat. — Es ist bekannt, dass Bichromationen 
mit o-Phenanthrolin eine griine Verbindung ergeben (vgl. S. 96). 
Ein unvollstandiges Spiilen der Glasgegenstinde nach ihrer 
Behandlung mit Bichromatschwefelsiure kénnte ein vorstell- 
barer Anlass sein. Versuche in dieser Richtung zeigten aber, 
dass eine messbare Griinfarbung erst bei einer Bichromatkon- 
zentration auftrat, die nicht als Verunreinigung nach der sehr 
sorgfaltigen Aussptlung der Glasgegenstande, die standig aus- 
gefiihrt wurde, vorgelegen haben kann. Die Ursache der in 
vereinzelten Fallen auftretenden Nuanceveranderung konnte 
somit nicht mit Sicherheit ermittelt werden. Sie kann als 
Fehlerquelle bei den Analysen keine gréssere Rolle spielen, da 
die Extinktionserhéhung mit S50 in den meisten Fallen gering 
war. Durch Ablesung mit S66 wird auf einfache Art eine 
Kontrolle dafiir erhalten, dass die Ergebnisse weder durch 
Opaleszenz der Medien noch durch Farbveranderungen det 
Reaktionslésungen beeinflusst: werden. 


Bestimmung des Blindwertes. Das Serum wird durch das 
gleiche Volumen Aqua bidest. ausgetauscht. Die Analyse wird 
im tibrigen in der gew6hnlichen Weise durchgefiihrt. In jede: 
Analysenserie wurde, unabhangig davon ob die Reagenslésun 
gen erneuert wurden oder nicht, eine neue Blindwertbestim 
mung ausgefihrt. 

Der Blindwert stammt hauptsachlich von Eisenverunreini 
gungen, besonders der in verhaltnismassig hoher Konzentration 
(8 °/o) anwesenden Trichloressigsdure. Blindwerte von 50 
60 y/o wurden angefiihrt (HEILMEYER und PLOTNER 1937 
SCHMIDT 1940), sie entsprechen 50 °/o des Serumeisenwertes 
normaler Personen. So hohe Blindwerte kénnen aber vermie 
den werden. SKOUGE (1939) gab seinen Blindwert mit etws 
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(0 y°/o an. Bei Anwendung des, im Hinblick auf den Eisen- 
sehalt, reinsten der im Handel vorhandenen_ Trichloressig- 
iurepraparate (»AnalaR», British Drug House), habe ich den 
lindwert bis auf 20 y"/, herabbringen kénnen. Durch Destilla- 
lion der weniger reinen Praparate kann man ebenfalls auf 
dieses Niveau herab gelangen, aber kaum niedriger. Die ver- 
Jeibenden 20 y°/o stammen zum Teil von der Eisenverunrei- 
nigung der iibrigen Reagenzien (die n/2 Schwefelsiure kann 
aber praktisch genommen eisenfrei erhalten werden, was be- 
sonders deswegen wichtig ist, weil dieses Reagens im Gegen- 
satz zu den iibrigen in bedeutend variierender Menge zugesetzt 
wird, weswegen eine Verunreinigung durch die Schwefelsaiure 
nur zufalligerweise durch Blindwert exakt korrigiert 
wiirde). Zu einem geringeren Teil wird indessen der »obliga- 
torische» Blindwert auch durch andere Faktoren als die Eisen- 
verunreinigungen bedingt. Die schwach braune Farbe, die 
eine Hydrochinonlésung auch in saurer Lésung allmahlich 
entwickelt, spielt hierbei eine kleinere Rolle und kann ganz 
vermieden werden, wenn die L6sung ausreichend oft erneuert 
wird (bei der vorliegenden Arbeit jeden 14. Tag). Etwas 
wesentlicher ist, dass sich ergeben hat, dass Hydrochinon und 
o-Phenanthrolin in dem Reinheitsgrad, der mir zur Verfiigung 
stand, in saurer L6sung mit einander unter Entstehung einer 
scharf gelbgriinen Farbe reagieren (THIEL und Mitarbeiter 

1938] haben in ammoniakalischer Lésung mit den gleichen 
Reagenzien ein in Saure stabiles braunes Farbprodukt erhalten). 
Bei der starken Verdiinnung in der Versuchslésung und bei 
der Extinktionsbestimmung mit S50 beeinflusst indessen auch 
diese Farbung ziemlich unbedeutend. 

Berechnung der Ergebnisse. Bezeichnet man das Endvolu- 
men der o-Phenanthrolin-Eisenl6sung mit Vs, ihren Extink- 
lionskoeffizienten (= der abgelesene Extinktionswert, redu- 
ziert auf 1 em Schichtdicke) mit Ks sowie die entsprechenden 
Werte der Blindprobe mit Vb und Kb, so erhalt man den 
Serumeisenwert, ausgedriickt in y°/o nach der folgenden For- 
mel (HEILMEYER und PLOTNER): (Ks X Vs—Kb X Vb) 1250 
Fe y/o. 


Die Zahl 1250 (beim Ausrechnen ist es angebracht, sie mit 
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10000 
S 
tionsverhaltnis des o-Phenanthrolineisens (= 5.0*10~°) und 
der Umrechnungsziffer von 0.4 cem auf 100 ccm Serum 

(= 250). 


zu ersetzen) entspricht dem Produkt aus dem Absorp 


1. Empfindlichkeit der Methode. 


1 y Eisen, gelést in 1 cem, ergibt mit o-Phenanthrolin eine 
Extinktion von 0.20 in 1 em Schicht; in 5 cm Schicht somit 
1.00. 0.1 y Eisen/1 ccm ergibt in 50 mm Mikrokiivetten im 
mer eine Extinktion von 0.10. Ein geiibter Beobachter, der in 
dem angewandten Spektralgebiet die Lichtintensitét auf 1 °/: 
genau beurteilen kann, (vgl. HEILMEYER 1933), kann dies« 
Extinktion mit einem Fehler von + 4 °/, bestimmen. Ein Eisen 
gehalt von 0.02 y/1 cem, einer Extinktion von 0.02 entspre 
chend, lasst sich noch sicher nachweisen. Der Ablesungsfehler 


0.10 
(+ 4) 


der absolut gesehen unverandert ist, wird da (= 02 


20 °/o des abgelesenen Wertes. 

» Wird das Endvolumen der o-Phenanthrolin-Eisenlésung bei 
der Serumanalyse zu 1.40 ccm berechnet, so entsprechen dik 
oben angegebenen Eisenkonzentrationen (1 y, 0.1 y, 0.02 y/I 
ccm) 350, 35 bzw. 7 y°/o Eisen im Serum. Auch bei der niedrig 
sten dieser Konzentrationen kann somit die Ablesung mil 
einem berechneten Fehler von etwa ~ 1.5 y®/e vorgenommen 
werden. 

Mit der friiher angewandten Rhodanid-Technik (THOENESs 
und ASCHAFFENBURG, ferner BARKAN) konnten keine exakten 
Analysenwerte erhalten werden, wenn der Eisengehalt des 
Serums unter 50 y°/o lag. Das o-Phenanthrolinverfahren voi 
HEILMEYER und PLOTNER ist somit héchst betrichtlich emp 
findlicher. 


2. Genauigkeit der Methode. 


1. Versuche mit Serum: 15 Analysen ein und desselbe: 
Serums ergaben den Wert 91.2 + 0.35, ¢ = 1.37 y°/o. Dies: 
Streuung ist, wie zu erwarten war, etwas grésser als es den 
berechneten Ablesungsfehler entspricht. Die Genauigkeit is 
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aber im Hinblick auf die minimalen Konzentrationen zufrie- 
denstellend. 

Man konnte befiirchten, dass die Entnahme der Blutprobe 
an sich Fehlerquellen bedingen wiirde, die die Streuung noch 
weiter vergréssern. Bei sorgfaltiger Beachtung aller Kautelen 
ist dies aber nicht der Fall, wie sich dies aus Parallelbestim- 
mungen ergibt (herstammend vom rechten und linken Arm), 
die in Tabelle 4 zu finden sind. 


Tabelle 4. Doppelanalysen. Blutproben mit einem Zwischen- 
raum von <3 Min. dem rechten bzw. linken Arm ein- und der- 


selben Versuchsperson entnommen. 


Serum-Fe y°/, 
Name | Geschlecht Diff. y°/, 
Li. Arm | Re. Arm 


Os Os O4 Oy 


2. Versuche mit reinen Eisenlésungen, bzw. mit eisenange- 
reicherten Seren. Die Ergebnisse, die in Tabelle 5 angefiihrt 
werden, wurden bei der Analyse grésserer Volumina mit Ab- 
lesung in gewohnlichen Kiivetten erhalten (vgl. das Schema 
S. 86). Um grosse Ausschlage eventuell vorhandener metho- 
discher Fehler zu erhalten, wurden die Eisenkonzentrationen 
durchgehend héher gewahlt als dem normalen Serumwert ent- 
sprechend. Die Extinktionsbestimmung wurde fiir die reinen 
Eisenlésungen erst nach bedeutend langerer Zeit als 10 Minu- 
ten ausgefiihrt, um eine vollstandige Farbenentwicklung zu 
erhalten (vgl. S. 91). 

Die Versuchsergebnisse in Tabelle 5 zeigen eine gute Uber- 
einstimmung zwischen dem gefundenen und dem berechneten 
Wert. Die Differenz iibersteigt in keinem Fall + 3 °7/o. — 
Durchschnittlich liegen die Analysenergebnisse der reinen L6- 
sungen um 0.4 °/o zu niedrig, der eisenangereicherten Seren um 


98 
l M. E. 96 94 2 
2 G. B. 290 286 4 
3 S. B. ! 100 100 0 
4 E. S 119 121 2 
5 G. S. 96 96 0 
6 WH 165 161 4 
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0.7 °/o zu hoch. Diese durchschnittlichen Abweichungen liegen 
innerhalb der Grenzen des methodischen Fehlers. Die Ergeb- 
nisse bestatigen die friiheren Angaben (HEILMEYER und PLOT- 
NER 1937, SKOUGE 1939), dass das Eisen mit der hier ange- 
wandten Methode quantitativ erfasst wird. 

Die Voraussetzung fiir die quantitative Eisenausbeute im 
Filtrat ist die vorbereitende Behandlung des Serums mit star- 
ker Mineralséure (6n HCl) ad modum HEILMEYER und PLOT- 
NER. Die Ejisenverluste bei Trichloressigsiurezusatz  allein 
werden von den genannten Autoren dadurch erklart, dass die 
Trichloressigsaure einsam das Eisen nicht aus seiner kom- 
plexen Bindung befreien kann. 

Spater hat ScumMipT (1940) geltend gemacht,,dass die Wir- 
kung des Salzsaéurezusatzes allein darauf beruhen soll, dass 
sie eine sonst auftretende Adsorption des Eisens an das Filter 
verhindert, »anderslautende Erklarungsversuche fiir den Ei- 


Tabelle 6. Serumeisenanalyse mit bziv. ohne vorbereitende Salz- 
sdurebehandlung des Serums. 


Alle Serumeisenwerte Mittelwerte aus Doppelbestimmungen. 
Zentrifugat. 


Serum-Fe 
Diff. zwischen Kol. 
5 — | Aq. + CC1,COOH 
r. Name Diagnose Bem. oll 
r 
Zentri- 
+s fuget u.2} iu.3 |2 u. 
sm‘ (= 3) 
B—d Normal 108 65 66 +43 + 42 
( 39 °/.) 
0 
109? 
P—-n 100 54 4] 
( 41 o) 
L-n Anaemia 
hypochrom. | Hb 8,9. Er 4,5} 37 16 Lh 21 22 
{ 59 ° ) 
K—n Hepatitis ac. Ikt. ind.: 38 | 168 154 160 + 9 +, 8 ~ 
{ o) 
L—t in | 
Ausheilung | Ikt. ind.: 10 | 106 61 - +45 
(= 42 °,) 
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senverlust der Eisenzusatzseren (sind) vorlaufig noch vdllig 
unbewiesen». Wiirde die Auffassung von SCHMIDT richtig sein, 
so sollte man durch Zentrifugierung der nur mit Trichloressig- 
gefallten Seren eiweissfreie Lésungen erhalten kénnen, 
die Eisen in der gleichen Konzentration wie das Filtrat der mit 
HCl vorbehandelten Proben enthalten wiirden. 

Die Versuchsergebnisse in Tabelle 6 zeigen, dass die Aut- 
fassung von SCHMIDT nicht richtig ist. Der Trichloressigsaure- 
zusatz ist allein véllig ausreichend (2 = 3 in Tabelle 6), um die 
von SCHMIDT in neutralen (und sehr schwach sauren?, < 0.01 
ccm n/2 HeSOs auf 1.214 cem, vgl. Tabelle VI bei ScumipT) 
Lésungen beobachtete Eisenadsorption an das Filter zu ver- 
meiden, hingegen ist sie aber nicht ausreichend, um eine voll- 
standige Eisenzuriickgewinnung aus dem Serum zu garantie- 
ren (1 > 2 und 3, Tabelle 6). Die Erklarung von HEILMEYER 
und PLOTNER muss immer noch als die richtige angesehen 
werden. 


Bei der Ausfiihrung von etwa 4 000 Serumeisenanalysen mit 
der Methode von HEILMEYER und PLOTNER habe ich Gelegen- 
heit gehabt, mich davon zu tiberzeugen, dass diese — auf dic 
Weise modifiziert wie oben angegeben — bei exakter Arbeit 
besonders zufriedenstellende Resultate ergibt. Sie ist ausserdem 
relativ schnell auszufiihren und zu Serienbestimmungen geeig 
net — 20 Proben kénnen in 4—5 Stunden analysiert werden. 
Zu Beginn der Arbeit wurden regelmassig Doppelbestimmun 
gen ausgefiihrt, die durchgehend eine gute Ubereinstimmung 
aufgewiesen haben. Um Zeit und Blut zu sparen wurden spater 
Doppelbestimmungen nur in geringerem Ausmasse durchge- 
fiihrt, — in der Regel bei bedeutungsvolleren Proben und ge- 
wohnlich ein- oder einigemale in jeder Analysenserie. Samt- 
liche Serumeisenanalysen wurden vom Verfasser selbst aus 
gefihrt. 


3. Praktische Kommentare. 
1. Vorbeugen von Verunreinigungen bei den Serumeisenanalysen. 


Der Eisengehalt der Serumproben betragt gewéhnlich nicht 


i000 mg/ccm, oft liegt er héchst betrachtlich niedri- 


mehr als 
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ser. Der Fehler bei der Eisenanalyse des Filtrats darf nicht 

1—2 
000 
olchen Umstanden die grésste Reinlichkeit beobachtet wer- 
den muss, um die Gefahr auch der geringsten Eisenverunrei- 
nigungen zu vermeiden. 

Das Arbeitslokal muss méglichst staubfrei sein. In der vor- 
liegenden Untersuchung wurden die Analysen in einem Ar- 
heitslokal ausgefiihrt, das sonst zu keiner anderen Arbeit an- 
gewandt wurde. Der Laboratoriumstisch muss mit einer Glas- 
scheibe bedeckt sein. Die Hande miissen sorgfaltig gereinigt 


mg tibersteigen. Es ist selbstverstandlich, dass unter 


werden. 

Die Reinigung der Glasgerate muss mit besonderer Sorgfalt 
ausgefiihrt werden. Samtliche Glasutensilien (ausser den Pi- 
petten) wurden vor jeder Anwendung mit Bichromatschwetel- 
siure gereinigt. Um eventuell vorhandenen Metallstaub zu 
entfernen, kénnte die Behandlung mit Saure allein ausreichend 
sein, um aber ein schnelles Abrinnen des Spiilwassers zu er- 
reichen, ist die erstere Methode vorzuziehen. Das Spiilen nach 
der Bichromatschwefelsaurebehandlung muss sorgfaltig aus- 
gefiihrt werden. Die gereinigten Glaswaren miissen_ tiber- 
deckt aufbewahrt werden. Einen Vorteil bei der Glasreinigung 
in meiner Arbeit stellte der Umstand dar, dass bereits das 
Brunnenwasser in Uppsala sehr eisenarm ist. 

Die Bedeutung davon, dass mdglichst eisenfreie Reagenzien 
zur Anwendung kommen, wurde bereits vorher hervorgehoben 
ivgl. die Blindwertbestimmungen). 


2. Die Entnahme der Blutproben. 


Um das Risiko fiir eine unterschiedliche Einwirkung durch 
einen eventuellen Tagesrhythmus herabzusetzen, wurden die 
Blutproben bei der vorliegenden Arbeit so weit méglich etwa 
zur gleichen Zeit, zwischen 8 und 10 Uhr vormittags, entnom- 
men (bei etwa 75 °/o simtlicher Falle), sonst (25 °/o) haupt- 
sichlich zwischen 10 und 12 Uhr vormittags. 

Die am Morgen entnommenen Proben wurden bei niichter- 
nem Magen genommen; dies mehr wegen der Bilirubin- als 
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wegen der Eisenbestimmungen, da die Nahrungszufuhr aut 
das Serumeisenniveau keinen Einfluss zu haben scheint und 
eine eventuelle Lipamie bei den Eisenanalysen nicht inte: 
feriert. 

Die Blutprobe wird mit méglichst kurz anhaltender Stas: 
entnommen (vgl. Kapitel IV, Tabelle 17). Die Haut wird i: 
gewohnlicher Weise mit Ather oder Alkohol gereinigt. Di 
Venenpunktion selbst wurde in verschiedener Weise, je nac! 
dem Alter des Patienten, ausgefiihrt. 


Bei Erwachsenen und bei dlteren Kindern wurden Fliigelkaniilen at 
Platin oder aus innen poliertem V2A-Stahl angewandt. HEILMEYER u 
PLOTNER haben gefunden, dass letztere gleich gut anwendbar sind. A 
Sicherheitsmassnahme wurde durchgehend die durch die Nadel von (i 
punktierten Cubitalvene erst hindurchlaufende Blutportion (1—2 cem) 
worfen. Erst dann wurde das Blut in das Sammelgefass strémen gelass 
(Glaskolben oder Zentrifugenréhrchen). Dieses wurde dann mit ein 
Glasdeckel zugedeckt. 

Bei kleineren Kindern wurden die Proben mit der Luer-Spritze (Gai 
glas-Spritze), versehen mit einer Platinkaniile, enthommen. Die Lu 
Spritze kann in Bichromatschwelfelsaure gereinigt werden. Sie besi 
auch gegentiber der gew6hnlichen Recordspritze andere Vorteile, die 
besonders geeignet fiir die Venenpunktion kleinerer Kinder sowie til) 
haupt von Personen mit schlecht hervortretenden Venen machen. | 
durchsichtige Konus und der leicht gleitende Glaskolben, der durch 
Blut »spontan» herausgepresst wird, wenn die Nadel in das Gefass gela: 
ist, vermindern im hohen Grade die Gefahr, die Vene zu durchstecly 
Bei Anwendung solcher Luer-Spritzen, versehen mit quergeschliffenc: 
scharfen Platinnadeln, war es mir méglich, hunderte von Venenpunktion 
bei Kindern in den ersten Lebensjahren, unter diesen bei einer gros» 
Anzahl von Saéuglingen, mit nur wenigen Versagern, auszufiihren. | 
Probe wurde in der Regel der Armvene enthnommen, mitunter der Halsv« 
niemals aber aus dem Sinus sagittalis. 

Bei Neugeborenen wurden ebenfalls Proben mit der Luer-Spritze 1 
Platinkaniilen enthnommen. In diesem Falle muss besondere Aufmerks: 
keit darauf verwandt werden, dass die Spritze und das Sammelréhr« 
volistandig trocken sind, damit es zu keiner Himolyse kommt. Die Pu 
lionen wurden gemass den Angaben von NA:sSLUND (1934) an der V 
femoralis vorgenommen. Diese Technik gibt bei einiger Chung aus 
ordentlich gute Ergebnisse. Sie diirfte, in jedem Fall fiir wissenschaftli 
Untersuchungen, die niemals sicher ungefahrliche Punktion des Si 
sagittalis véllig tiberfliissig machen. Auch grosse Blutproben kénnen 
Vena femoralis enthnommen werden. Komplikationen kamen nicht 


Beobachtung. 


jul 
na 
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Zur Eisenanalyse ist ungefihr 1 cem Serum erforderlich. 
Das dieser Serummenge entsprechende Blutvolumen schwankt 
je nach dem Hamatokritwert des Blutes und der Retraktions- 
kraft des Koagels. Bei Neugeborenen waren manchmal 4—5 
cem Blut erforderlich, bei alteren Kindern nur 2.5—3 cem. In 
einigen Fallen, bei denen auf Grund der niedrigen Throm- 
hozytenanzahl eine schlechte Koagelretraktion befiirchtet wer- 
den konnte, wurde Heparin zugesetzt. Eine Einwirkung des- 
selben auf den Eisenwert konnte bei Kontrollproben nicht 
festgestellt werden. (Oxalat kann hingegen nicht angewandt 
werden als gerinnungshemmendes Mittel, da es die Farbreak- 


tion hemmt.) 
3. Haltbarkeit der Blutproben. 


Der Eisengehalt des Blutplasmas erfihrt im Zusammenhang 
mit der Serumbildung keine Verdanderung (BARKAN 1933a, 
MOORE und Mitarbeiter 1937a). In dieser Arbeit, wie auch in 
den meisten anderen, wurden die Eisenanalysen in Serum vor- 
genommen, das durch die spontane Retraktion des geronnenen 
Blutes gewonnen wurde. In der Regel beginnt diese Retraktion 
nach 3—4 Stunden, sie ist aber erst nach 12—-24 Stunden voll- 
standig. Es ist eine grundsiatzliche Forderung fiir die Anwend- 
barkeit des spontan ausgepressten Serums fiir die Serumeisen- 
analysen, dass der Eisengehalt wahrend des mehrere Stunden 
dauernden Kontaktes zwischen Serum und Blutkoagel keine 
Veranderung erfahrt. In den vorher erwahnten Versuchen von 
BARKAN (1927) wird die Mod6glichkeit einer bedeutenden 

biologischen Eisenabspaltung» bei Aufbewahrung des Gesamt- 
blutes in vitro angedeutet, doch gemiiss spateren Untersuchun- 
gen nur, wenn das Blut bei 37° C aufbewahrt wird (BARKAN 
1936b). MOORE und Mitarbeiter (1937b) haben nicht einmal bei 
37- C eine solche Steigerung des Plasmaeisens beobachtet. 

In Tabelle 7 habe ich die Ergebnisse einiger eigenen Ver- 
suche, die diese Frage beleuchten sollen, die sowohl theore- 
tisch wie praktisch von Bedeutung ist, zusammengestellt. 

Die Aufbewahrung des Gesamtblutes geschah in einer Reihe 
von Zentrifugenréhrchen, teils spontan geronnen, teils hepari- 
nisiert. Die Eisenanalysen wurden mit der gewdhnlichen 
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Methode teils in dem spontan abgepressten Serum und teils 
im Heparinplasma ausgefiihrt. In dem letzteren wurden ausser- 
dem auch Bilirubinanalysen ausgeftihrt. 


Tabelle 7. Verhalfen des Serum- bzw. Plasmaeisens und des 


Plasmabilirubins bet Aufbewahrung von Gesamtblut bet verschic- 


denen Temperaturen wiihrend eimer liingeren Zeit. 


Normalhliut 


Plasma 


Serum I 


-lasma Serum 


Plasma Serum 


Unmittelbar na 


th Probeentuahme 


re 127! 127° 127 
Bil 0.601 0.60! 0.60! 

Std. hernach 
Retraktion 0 _ , 
Hiimolyse 0 0 0 0 0 
Fe 128! 131 132! 143! 133 
Bil 0.59! 0.59! 0.64! 

Y4 Std. hernach 
Retraktion af. 
Hiimolyse 0 sw. Sp 0 0 0 0 
Fe 127! 127 135 142 137 
Bil 0.60! 0.61! 0.68 

79 Std. hernach 
Hiimolyse 0 SW Sp 0 0 
Ke 124! 124! 129 128 171 171 
Bil 0.60! 0.65 0.63! 

168 Std. hernach 
Bil 0.60! | 


Hiimolyse 


Fe 


Aus den in Tabelle 7 angefiihrten Ergebnissen ergibt 
C6 r 


216 Std. 


Miltelwert, Doppelbestimmung. 


hernach 


dass nicht einmal eine Aufbewahrung bei 4 


dazu 


gefiihrt 
Lisen- oder Bilirubinwertes zustande gekommen ist. 


sich 


9 Tage lang 


hat, dass eine sichergestellte Veriinderung des 


Auch 


re 37°C 

= | 133! | | 
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bei 20° C halten sich die Eisenwerte unverindert, wahrend das 
Bilirubin am Schluss des Versuches eine leichte Steigerung 
aufwies. 

Bei 37> C weist das Plasma eine leichte aber ausser Zweifel 
stehende Steigerung des Eisen- sowie des Bilirubingehaltes be- 
reits nach 4 Stunden auf. Beziiglich des Eisenwertes kann 
spiter keine weitere Steigerung friiher als nach 75 Stunden, 
wo es zu einem stark hamolytischen Plasma gekommen ist, 
beobachtet werden. Der Bilirubingehalt hat in diesem Zeitpunkt 
nach einer vorhergehenden kriftigen Steigerung wieder ab- 
genommen. Im Serum steigt der Eisengehalt successiver bis 
zu einem Endwert, der auf dem gleichen Niveau wie fiir das 
Plasma liegt. 

Die angefiihrten Ergebnisse bestatigen, dass die Plasma- 
bzw. Serumeisenfraktion keine Veriinderung erfahrt, wenn 
Gesamtblut bei Zimmertemperatur oder niedrigerer Tempera- 
tur aufbewahrt wird. Sie zeigen dariiber hinaus, dass dies auch 
der Fall war, wenn die Aufbewahrung viele Tage dauerte. Bei 
der vorliegenden Arbeit wurden die Blutproben manchmatl bei 
Zimmertemperatur, im allgemeinen aber bei 4° © aufbewahrt. 
Sie wurden gewohnlich innerhalb von 6—24 Stunden zentri- 
fugiert. Einigemale erst spater. 

Die Steigerung der Eisen- und Bilirubinwerte, die in diesen 
Versuchen bei 37° © beobachtet wurden, sind, verglichen mil 
dem was BARKAN und Mitarbeiter in gewissen Fallen beobach- 
let haben, unbedeutend. Auch bei diesen Autoren fehlten sie 
aber bei anderen Fillen véllig; MOORE und Mitarbeiter fanden 
sie, wie bereits erwihnt, niemals. 

Dass auch nicht die Aufbewahrung von Nabelvenenblut oder 
Blut einer kranken Person (Hepatitis) bei Zimmertemperatur 
oder niedrigerer Temperatur zu einer auffalligen Verinderung 
des EKisen- oder Bilirubinwertes fiihrt, ergibt sich aus den in 
Tabeile 8 wiedergegebenen Resultaten. 

Das abzentrifugierte Plasma oder Serum diirfte nicht einmal 
hei einer Jangeren Aufbewahrung einer Veriinderung des 
Kisengehaltes ausgesetzt sein, wenn es frei von Himolyse ist 
selten absolut!). Sporadische Versuche, in welchen ich erneute 
isenanalysen, nach Aufbewahrung der Proben einige Wochen 
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lang im Eisschrank, ausgefiihrt habe, bekraftigen die Richtig 
keit dieser Annahme. 

Dass auch recht stark hamolytische Seren eine Zeit lang 
aufbewahrt werden kénnen, ohne ihren Eisengehalt zu verin 
dern, ist aus den in Tabelle 9 wiedergegebenen Versuchen er 


Tabelle 8. Verhalten des Serum- bzw. Plasmaeisens und d: 

Plasmabilirubins bei Aufbewahrung von Gesamtblut bei verschi: 

denen Temperaturen wiihrend einer liingeren Zeit. Nabelvenc 
blut wnd Hepatitisblut. 


Nabelvenen- 
Aufbewah- blut- Nabelvenen- 
Heparinblut 
rungszeit, (Heparinblut-) blutserum 
Std. plasma bei bei 4° 
| 4° C 
100) 
es 
Fe 172 
Bil 
169) 102) 
Bil 5.68 10.6 
170}, - 98) 
Fe 172414) 1004?" 
Bil - — 10.6 
Fe 168 100) 100 
48 
Bil - 10.6 
ai Fe 174 
‘ 
Bil 5.70 
Fe — 110 
Fe 
no 
an Bil 5.82 10.6 


sichtlich. Diese bestatigen gleichzeitig die Angabe von HEI: 
MEYER und PLOTNER, dass nichteinmal eine kraftige Hamoly 
das Ergebnis der Serumeisenanalysen beeinflusst, wenn die 
mit der von ihnen angegebenen Methode durchgefiihrt wir 
Die Tabelle zeigt, dass dies auch dann der Fall ist, wenn 
Zeit fiir die Einwirkung der Salzsiure verdoppelt wur 
(Tabelle 9). 
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l'abelle 9. Serumeisen- und Serumbilirubinanalysen im kiinstlich 
uit Hiimoglobin angereicherten Serum, direkt bzw. nach Auf- 
vewahrung. Verschiedene Zeiten fiir die Kinwirkung der Salzsiure. 
Serum- 
Serum-Fe bilirubin 
2s | 3 
Analyse des @as n 
Se 25 | 3H. 
3 Gewinnung Sati 
2S ioe 
25°) aa 
HCl HC! Es igs 
an 
10 Min.|30 Min. 2 Bia 
Serum V—t 0 61 65 58 0.44 0.44 
+20 mg°/, Hb] Sp. 65 _ 63 0.44 0.45 
+50 mg/, Hb] + 63 66 | 61 0.45 0.47 
+ 200mg®/, Hbj+ + 4 66 62 | 60 


Il. Die Eisen-o-Phenanthrolinreaktion. 


Nur das Ferro-Ion (Fe**) reagiert mit dem o-Phenanthrolin: 


CH CH 
7 IN 
C CH 
CH CH 
CH N -CH 


direkt. Der intensiv rotgefairbte Komplex, der hierbei gebildet 
wird, ist vom Typus (FeRs) **. Das Eisen ist somit als positives 
lon, gebunden an 3 Molekiile o-Phenanthrolin enthalten (BLAU 
1898). 

Die Komplexverbindung ist ausserordentlich stabil. Noch 
nach monatelanger Aufbewahrung zeigt die orangerote Losung 
cine unverinderte Farbenintensitat (FORTUNE und MELLON 
1938). Das Maximum der Lichtabsorption liegt bei 510 wu. Das 
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Absorplionsverhaltnis betragt bei der Messung mit dem Filter 
S50 (angegebener Filterschwerpunkt 494 5.00 (HEIL- 
MEYER und PLOTNER 1937). Die Reaktion folgt dem Gesetz von 
BEER mit Sicherheit bis zu einer Konzentration von 2000 y°/o 
(SCHAEFER 1940a). 

Um alles Eisen in die Ferroform tiberzufiihren, wird bei den 
Serumeisenanalysen nach HEILMEYER und PLOTNER Hydrochi- 
non zugesetzt. Andere Autoren haben mit gutem Erfolg 
Hydroxylamin verwendet (SAYWELL und CUNNINGHAM 1937, 
FORTUNE und MELLON 1938); BARKAN und WALKER (1940) 
haben hingegen Hydrazinsulfat eingefiihrt, obgleich sie selbst 
dieses Reduktionsmittel aus mehreren Gesichtspunkten als 
weniger geeignet bezeichnen. 

Die o-Phenanthrolinmenge, die bei der Serumeisenanalys: 
nach HEILMEYER und PLOTNER zugesetzt wird, ist ein Tropfen 
einer 1 °/o-igen Lésung und entspricht etwa 0.4 mg und muss 
ausreichend sein, um approximativ 0.04 mg Eisen in di 
Komplexverbindung iiberzufiihren. Der Eisengehalt steig! 
nicht einmal unter pathologischen Verhaltnissen in 1 cem 
Serumfiltrat tiber 0.001 mg. — Der zugefiihrte o-Phenanthro 
liniiberschuss ist somit v6llig ausreichend. 


1. Abhingigkeit der Eisen-o-Phenanthrolinreaktion vom pu. 


Die Versuche wurden unter Anwendung grésserer Volumin: 
als bei den gew6hnlichen Serumeisenanalysen nach folgenden 
Schema ausgefiihrt: 15 cem Serum bzw. Eisenlésung + 7. 
cem 6n HCl + 15 cem 20 °/o Trichloressigsaure. 25 cem Filtra 
+ 0.5 ccm p-Nitrophenol + 20 °/o NHs bis zur Gelbfarbun 
+ n/2 HeSOs eben bis zur Entfarbung + Aqua redest. ad 30 
ccm. Hiervon 15 cem + 0—2 cem n/2 H2SO4 + 2—0 cem Aqu 
dest. + 0.50 cem 2 °/o-iges Hydrochinon + 0.50 cem 1 °/o-igt 
o-Phenanthrolinhydrochlorid = 18 cem. Die Extinktion wir 
in 30 mm Glaskiivetten bestimmt. Samtliche Ergebnisse sin 
fiir die Blindproben, bestimmt unter entsprechenden Versuch 
verhaltnissen, korrigiert. Die pH-Bestimmungen wurde 
elektrometrisch mit der Glaselektrode ausgefiihrt. Die in de 
Tabellen angegebenen pH-Werte sind Mittelwerte aus 3 Bi 
stimmungen bei verschiedenen Lésungen (der Unterschie 
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ter zwischen dem pH des Serumfiltrats und den reinen Eisen- 
IL- losungen kann vernachlassigt werden). Der Ausgangswert pH 
on 3.60 fiir die eben sauer gemachte L6sung liegt deutlich niedri- 
9/9 


Tabelle 10. 


Abhiingigkeit der Eisen-o-Phenanthrolin- 


en reaktion vom py. Reine Eisenlisung, bzw. Serum. 
hi- 

Uberschuss an n/2 H,SO, Kisengehalt in y°/, bzw. in °/, 
ly nach Neutralisation gegen des berechneten Wertes bei der 
p-Nitrophenol Extinktionsbestimmung nach: 

\nalysen- 
0) material Zusatz pro Berechnet Min. Std. 
18.00 cem auf 1.35 cem 
Endvolumen Endvolumen 5 2 24 
0.000 0.000 125,128 128 134 143 171 204 265 482 
st 20 22| 28) 28| 33) 43) 78 
0.050 0.004 360 366): 378 390 412/421 455,552 
61 63. 67. 68 74 90 
Ss Ferri- 0.100 0.008 467 476 482 500 509 528 573 
76 77. 78; S3 SO 93 
0.400 0.030 93 583.580 580.583 586 616 
sulfatlésuny SO 95 94 94 95 95 100 
616 +79 0.800 0.060 265 2,552 58Y 592 598 601 616 
13 90 96 96 97 98 100 
q) 1.200 0.090 122 2 348 439 503 
2.000 0.150 43 134 201 424.525 570 598 
7 22 33 69 SS 93 97 
0.000 0.000 61 85 101 140 179 217 
36, 42 59 75 91) - 
0.050 0.004 189 223 230/238 238 238 
79 94, 97,100 100 100 
0.100 0.008 223 5 235/238) 238 241/238 238 
Serum B—d 94 99 100 100 101, 100,100 
0.400 0.030 229 235/238 238 238,241 238 
96 99 100 100 100 101\100 
0.800 0.060 174 232/235|238 238 — '238 
73 97, 99.100 100 100 
1.200 0.090 73 183 226235 238 238 238 
31 77, 100 100 100 
2.000 0.150 24 45 69168 238 — 
10 19 29 71100 - 
yer als die Umschlagsgrenze des p-Nitrophenols gegen die 


nanthrolinlédsungen beruht. 


Die in Tabelle 10 angefiihrten Ergebnisse zeigen, dass die 


saure Seite (pH 5.0 |MICHAELIS|, unbedeutender Salzfehler!). 
was auf dem Sauregehalt*des Hydrochinons und der o-Phe- 
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bei der Ablesung nach 10 Min. erhaltenen Extinktionswerte 
mit dem pH betrichtlich variieren. Das optimale pH-Gebiet ist 
relativ schmal, schmialer fiir reine Eisenlésung (1.95—1.65 
als fir Serum (2.85—1.65). Im optimalen Gebiet fiir Serum 
wird innerhalb von 10 Min. volle Farbenentwicklung erhalten. 
fiir die reine Eisenlésung maximal 96 °/o (vgl. weiter unten 


% 10 
100 
Les 
260 
iss 


| 


10 15 Min 
Abb. 4. Abhangigkeit der Eisen-o-Phenanthrolinreaktion 
vom pH. Reine Eisenlésung. % — Farbenentwicklung in 
Prozent des berechneten Wertes bei Ablesung zu _ verschie- 
denen Zeiten nach Zusatz des o-Phenanthrolin-Reagens. 


Analysiert man den Reaktionsverlauf naher, so ergibt sich 
wie aus Abb. 4 ersichtlich, dass die zu niedrigen 10 Minuten 
Werte zu beiden Seiten der Optimalzone mit einer verlang 
samten Farbenentwicklung zusammenhiangen. Alle Werte 
gepriiften pH-Gebietes weisen eine Tendenz auf, sich allmialh 
lich 100 °/o zu nahern, doch nicht einmal nach 24 Stunde: 
war die Reaktion bei jedem pH zum Abschluss gekommen. 
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Die Zeitkurve fiir die Farbenentwicklung fallt véllig ver- 
schieden aus je nachdem die Reaktion in zu stark saurer oder 
zu schwach saurer Lésung ausgefiihrt wird. Im ersteren Falle 
handelt es sich um eine kontinuierliche Steigerung, im letzte- 
ren um eine sehr schnelle initiale Steigerung, gefolgt von einer 
sehr langsam fortsetzenden Reaktion. 


10 Min Puy 

% 
100 105 26 


iss 
30 
20 
20 
= 
Ss 10 15 Min 


Abb. 5. Abhingigkeit der Eisen-o-Phenanthrolinreaktion 
vom pH. Serumfiltrat. % Farbenentwicklung in Prozent 
des berechneten Wertes bei Ablesung zu verschiedenen 


Zeiten nach Zusatz des o-Phenanthrolin-Reagens. 


Diese Verschiedenheit ist fiir die reine Eisenlésung (Abb. 4) 
scharfer ausgepragt als fiir das Serumfiltrat (Abb. 5). In letz- 
erfolgt bemerkenswerterweise die Farbenentwicklung 
durehgehend schneller als in ersterer. Dies erklart die verschiec- 
dene Breite der optimalen pH-Gebiete und ebenso den Um- 
stand, dass die Serumproben bei 3 (méglicherweise 5) der un- 
lersuchten 7 Falle eine definitive Farbenentwicklung nach 10 
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Min. zeigen, waihrend die Farbenentwicklung in den reine 


Kisenlésungen im selben Zeitpunkt in keinem Fall 96 °/o de: 


definitiven tibersteigt. Andere Versuche haben gezeigt, dass mi! 


Eisen angereicherte Seren sich wie gewOhnliche Seren verhal 


Tabelle 11. Abhdingigkeit des gemessenen Extinktionsiwertes un 


damit des Eisenwertes von dem Zeitpunkt der Ablesung 


Analysenmaterial 


rechneter 


Fe-Wert 


Ablesun 


Be 


g nach 


Bei 


Serumeisen it 


des 24 Std 


Wertes bei 


Ablesung 


10 Min. 60 Min 


Serum P—n I] 


P—n I 
H —t 
B-—d 


Serum — Eisenlésung 
Se P—n II+Fe 

_ Serum + Eisenlésung 
Se P-—-n IT+ Fe 


Eisenlésung Fe 


Ke 


(Ag. dest. an Stelle 
HCL u. COLCOOH) 


601 


382 


99 


99.2 


93 
99 
95 
9S 
94 
98 
95 


95 


99 


96.9 


100 
100 
100 
100 


99 


994 


97 
100 
G6 
gy 
100 
100 
99 


97 


99 


YS 


ten. Fiir die praktische Anwendung bei den Serumeisenbestim 


mungen bedeutet dies, dass die Analyse in Serum (Serumeise: 


— Blindwerteisen) 


mit relativ variierendem Sdureiiberschus 


ausgefiihrt werden kann, wahrend die Blindprobe mit einen 
mehr fixierten Saureiiberschuss ausgefiihrt werden muss. 1) 


der Praxis ist es am besten, im einen wie dem anderen Fall: 


= 
Ketinktion. 
5°, 
Uberschuss ote | 
0.80 18.00cem 1.65 — 122 98 
” 189 100 
- 238 99 
+ + 476 487 
263 265 
378 377 
” 505 DOL 
545 
= » | 382) 383 
382 
(625 610 = = 
» (625; 619 | m= = 


hel 
der 
mit 
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mit einem konstanten Sauretiberschuss zu arbeiten, am besten 
mit 0.04 cem n/2 H2SO4 mehr als die Menge, die den Umschlag 
auf p-Nitrophenol bewirkt. 

In Tabelle 11 sind die Ergebnisse zusammengestellt, die bei 
einer Anzahl nativer Seren, eisenangereicherter Seren und 
reiner Ejisenlésungen bei Ablesung im Stufenphotometer 10 
Min., 1 Std. und 24 Std. nach Zusatz von o-Phenanthrolin er- 
halten wurden. Zugesetzter Saéuretiberschuss 0.80 cem/18.00 
cem = 0.06 cem/1.35 cem. Fiir Serum bzw. eisenangereicherte 
Seren ist die Farbenentwicklung innerhalb der Grenzen der 
Versuchsfehler definitiv (= 24 Std.-Wert) bereits nach 10 Min. 
Fiir Eisenl6sungen variiert der Wert nach 10 Min. zwischen 
93 und 99 °/o, im Durechschnitt betraigt er 96.2 °/o des 24 Std.- 
Wertes. Nach 1 Std. betragen die entsprechenden Werte 
fiir die reine Ejisenlésung 96—100 Mittelwert 98.6 °/,. 
Diese Ergebnisse deuten darauf hin, dass nicht einmal bei dem 
giinstigsten pH die Farbenentwicklung nach 10 Min. (nicht 
einmal nach 1 Stunde!) beziiglich der reinen Eisenlésungen 
(Eisengehalt 258— 625 y°/,) wohl aber beziiglich Seren und 
eisenangereicherter Seren (Eisengehalt 102--601 abge- 
schlossen ist. 


Besprechung der Ergebnisse. 


Die angefiihrten Ergebnisse bestatigen friihere Beobach- 
tungen (BLAU 1898, THIEL und LOGEMANN 1934), dass die 
Reaktionsgeschwindigkeit bei der Bildung des Eisen-o-Phe- 
nanthrolinkomplexes in stark sauerer L6sung abnimmt (Tabelle 
10). Nach THIEL und LOGEMANN beginnt die Komplexbildung 
bei pH 3 so langsam vor sich zu gehen, dass die Reaktions- 
geschwindigkeit messbar wird. Als untere Grenze des »applic- 
able pH range» wurde von anderen Autoren 2.5—2.0 angege- 
ben (HUMMEL und WILLARD 1938, FORTUNE und MELLON 
1938). Bei der Extinktionsbestimmung 10 Min. nach Zusatz des 
o-Phenanthrolins konnte in meinen Versuchen auch bei einem 
pH niedriger als 2.0 eine vollstandige Farbenentwicklung 
‘nur fiir Serumfiltrat!) beobachtet werden, aber in keinem 
Fall bei einem niedrigeren pH als 1.5. Beziiglich der oberen 
Grenze des »applicable pH range» wurde diese von den oben 
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zitierten Autoren mit einem pH 8.5—9.0 angegeben. In diesem 
Punkte zeigen meine Ergebnisse ein véllig abweichendes Ver- 
halten. Bereits bei einem pH zwischen 2 und 3 zeigen diese 
wieder einen abnehmenden Wert der nach 10 Min. abgelese- 
nen Extinktion. Das optimale pH-Gebiet ist somit gemass die- 
sen Versuchen schmal und liegt weit draussen auf der sauren 
Seite. 

Vor kurzem wurden einige Aufsitze ver6dffentlicht, deren 
Ergebnisse in wichtigen Punkten mit den hier vorgelegten 
iibereinstimmen. SCHAEFER (1940a) fand in Lésungen mil 
einem pH => 4.01 nach »etwa einer Stunde» Werte, die nur 
etwa '/s der berechneten betrugen. Innerhalb des Gebietes pH 
3.06— < 1.94 war die Farbenentwicklung nach derselben Zeit 
maximal. 

SCHMIDT (1940) fand das anwendbare pH-Gebiet noch enger 
(Ablesung nach 10 Min.?). Er gibt den unmittelbar nach exak- 
ter Neutralisation gegen p-Nitrophenol notwendigen, weiteren 
Zusatz von n/2 H2SO«4 mit 0.06—0.12 cem (bei einem Gesamt- 
volumen von etwa 1.6—1.7 cem) an. — Nach Messungen, dic 
ich ausfiihrte, entspricht dies einem pH von approximativ 1.7 

-1.5; »diesseits und jenseits dieses Maximums» sanken dic 
Werte ab. 

Wie erkliren sich diese wesentlichen Abweichungen der 
Ergebnisse verschiedener Untersucher von einander? Es ist 
schwer eine vollig zufriedenstellende Erklirung zu geben. Eine 
Analyse der Zeitkurve des Reaktionsverlaufes gibt wenigstens 
eine Beleuchtung des Problems. Die meisten Autoren haben 
die Extinktion nur in einem Zeitpunkt bestimmt. Inwieweitl 
die niedrigen Werte zu beiden Seiten des Maximums, dic 
SCHMIDT in seinen Versuchen erhielt, Ergebnis einer in beiden 
Fallen gleichférmigen Verzégerung der Farbenentwicklung 
waren oder nicht, lasst sich aus diesen Einzelbestimmungen 
nicht entscheiden. Meine Ergebnisse (Abb. 4 u. 5) zeigen, dass 
die Farbenentwicklungskurve in stark sauren und schwaclh 
sauren Lésungen einen grundsatzlich verschiedenen Verlaut 
aufweist. In der Tat findet man, tibereinstimmend mit den 
Beobachtungen von THIEL und LOGEMANN, bei abnehmende! 
[H*]-Konzentration eine immer schneller vorsichgehend: 
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Reaktion; dies gilt aber nur fiir die initiale Phase. Ehe die 
maximale Farbenentwicklung ausgebildet ist, zeigt diese 
schnelle Phase einen plétzlichen Ubergang in eine jusserst 
langsame Phase, die erst nach sehr langer Zeit (evt. Tagen) 
zum Abschluss der Reaktion fiihrt. Der Wert fiir die nach 10 
Min. abgelesene Extinktion beruht hauptsichlich darauf, wo 
der Ubergang zwischen der schnellen und der langsamen Phase 
liegt. Bei abnehmenden [H*+]-Konzentrationen tritt dieser in 
einem immer friiheren Stadium der Reaktion auf. — Ich habe 
nicht entscheiden kénnen, warum die Reaktionskurven in mei- 
nen, sowie wohl auch in den Versuchen von SCHAEFER ferner 
SCHMIDT, diesen 2 Phasen-Typus aufweisen, der offenbar bei 
anderen Untersuchern nicht vorgelegen haben kann. Freilich 
fehlen bei diesen oft exakte Angaben dariiber, in welchem 
Zeitpunkt nach dem o-Phenanthrolinzusatz die Extinktions- 
bestimmungen ausgefiihrt wurden; es kann aber als ausge- 
schlossen angesehen werden, dass sie so spit (nach Tagen) 
vorgenommen wurden, wie es erforderlich sein wiirde, um eine 
maximale Extinktion zu erhalten, wenn die Versuchsergeb- 
nisse mit den hier vorgelegten tibereinstimmten. 

In meinen Versuchen war der Reaktionsverlauf fiir Serum 
und fiir reine Eisenlésung prinzipiell derselbe, fiir die letztere 
unabhangig ob Salzsiure und Trichloressigsaure von Anfang 
an zugesetzt wurden oder nicht. Variationen der zugesetzten 
o-Phenanthrolinmenge, Neutralisation p-Nitrophenol, 
ferner Austausch des Hydrochinons mit Hydroxylamin 
wirkte nicht ein. Keiner dieser Faktoren kann somit fiir 
die unerwartete Verainderung des Reaktionsverlaufes bei stei- 
gendem pH verantwortlich gemacht werden. 

Wenn auch die Eisenlésungs- und Serumkurven eine prin- 
zipielle Ubereinstimmung zeigen, so zeigen sie doch beziiglich 
bestimmter Einzelheiten Verschiedenheiten von einander, die 
fiir das Analysenverfahren von Bedeutung sind (Tabelle 10). 
Der Extinktionswert fiir Eisenlésungen betrug bei der Able- 
sung nach 10 Min. bei keinem pH 100 °/o, er iiberstieg nur zwei- 
mal 90 °/o (94 und 96 °/o) des berechneten Wertes. Fiir Serum 
betrug er hingegen bei mehreren verschiedenen pH 100 °/o. — 
Die Reaktion verlief somit schneller vollstandig, und zusam- 
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menhangend hiermit war das optimale pH-Gebiet fiir das Se- 
rumfiltrat breiter als fiir die reinen L6ésungen. — Nicht so 
ausgesprochen, aber doch deutlich, kann man die relativ ge- 
ringere Empfindlichkeit fiir pH-Variationen aus den Werten 
ersehen, die SCHMIDT (1940) in seiner Tabelle II anfiihrt. Uber 
die Ursache dieses beschleunigten Reaktionsverlaufes — bei 
Anwesenheit siureléslicher Serumbestandteile kann ich mich 
nicht aussprechen. 
Das Ergebnis meiner in Abb. 4 u. 5 graphisch wiedergege 
benen Versuche zeigt iibereinstimmend mit denen von SCHAE 
1 FER ferner SCHMIDT, dass bei Einstellung des pH der Reak 
tionslésung sehr nahe zum Umschlagspunkt des p-Nitrophenols 
nach der sauren Seite, die Eisen-o-Phenanthrolinkomplexbil 
dung nicht einmal anniherungsweise nach 10 Min. zu End 
gekommen ist. — In der Beschreibung ihrer Methode geben 
HEILMEYER und PLOTNER an, dass ein kleiner Uberschuss von 
n/2 H2SOs bis zu »gerade leicht angesiuert» zugesetzt werden 
muss. Wird dies so gedeutet, dass ein Uberschuss von 0.01 
0.02 ccm zugefiigt wird, so ist dies nach SCHAEFER auf Grund 
seiner Versuche (seine Versuchsanordnung weicht von der von 
HEILMEYER und PLOTNER ab) fiir reine EisenlOsungen aus 
reichend, nach meinen Ergebnissen fiir Serum aber nicht fii 
reine Eisenlésungen, nach SCHMIDT weder fiir Serum noch fii 


reine Eisenlésungen. 

SCHMIDT gibt als notwendigen Uberschuss 0.06—0.12 cem/1. 

-1.7 cem, entsprechend 0.05—0.10 cem/1.35 cem an. Wir 
dies richtig, so wiirde man warten, dass zahlreiche Analysen 
werte in friiheren, mit der Methode von HEILMEYER und PLOT 
NER durechgefiihrten Arbeiten zu niedrig waren, denn es is! 
kaum wahrscheinlich, dass »gerade leicht angesiuert» meh: 
als zufilligerweise einem Uberschuss von 0.05 cem oder meh: 
entsprochen hat. Die Normalwerte dieser Arbeiten haben abe: 
eine gute Ubereinstimmung mit denen, die mittels andere: 
Methoden (Rhodanid) erhalten wurden, aufgezeigt, ferner ha 
ben Analysen eisenangereicherter Sera und reiner Ejisenlo 
sungen das erwartete Resultat ergeben. 

Aus meinen Versuchen ergibt sich, dass ein geeignete! 
Sauretiberschuss fiir Seren zwischen 0.004—0.06 cem, fiir dis 


() 
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reinen Lésungen zwischen 0.03—0.06 cem schwankt. Dies 
iedeutet, dass ein niedriger Saureiiberschuss, 0.004—0.08 cem., 
ladurch zu etwas zu hohen Werten des Serumeisens fiihren 
kann, dass der Blindwert (= »reine Eisenlésung») zu niedrig 
wird, waihrend der Eisengehalt des Serumfiltrats (= Serum- 
cisen »angereichert» mit dem Blindwerteisen) korrekt wird. 
in dem Masse der Blindwert gross ist, wird diese Fehlerquelle 
vrdésser. — Die korrekten Ergebnisse bei Bestimmung des Ab- 
sorptionsverhialtnisses (HEILMEYER und PLOTNER) und bei den 
\nalysen reiner Lésungen (SKOUGE) k6énnen nach meinen 
k:rgebnissen nicht auf andere Weise als durch die Annahme 
erklart werden, dass n/2 H2SOs4 in diesen Versuchen in einem 
Uberschuss, entsprechend etwa 0.08 cem/1.35 zugesetzt 
wurde, eventuell auch, dass die Extinktionsbestimmung spiter 


als nach 10 Min. vorgenommen wurde. 


2. Die Abhingigkeit der Eisen-o-Phenanthrolinreaktion von der 
Temperatur. 

Die Abhangigkeit der Eisen-o-Phenanthrolinreaktion von der 
Temperatureinwirkung wurde friiher nicht studiert. In Abb. 6 
werden die Ergebnisse derartiger Versuche im Diagramm wie- 
dergegeben. (37-—31~ und 6—10° geben Temperaturverinde- 


rungen wahrend der ersten 10 Minuten im Zusammenhang mit 
den Ablesungen im Stufenphotometer an.) 


Ss 10 is 20 a 30 Min 2 Stunden. 


\bb. 6. Abhangigkeit der Ejisen-o-Phenanthrolinreaktion von 

der Temperatur. pH — 1.65. % = Farbenentwicklung in Prozent 

des berechneten Wertes bei Ablesung verschiedenen Zeiten 
nach Zusatz des o-Phenanthrolin-Reagens. 
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Aus Abb. 6 ergibt sich, dass die Reaktionsgeschwindigkei| 


intim von der Temperatur abhiangig ist und mit deren Steiger 


zunimmt. Bei 1 Minute war die Farbenentwicklung, gerechne! 
von der niedrigsten bis zur héchsten Temperatur 12, 34 und 


77 °°, der erwarteten (545 y°/,). Bei 5 Min. 52, 79 und 100 ° 
bei 10 Min. 77, 97 und 101 °/). Durch miassiges Erwirmen i: 


es somit moglich, die Reaktion, die sonst bei Zimmertempers 
tur nach 10 Min. nicht abgeschlossen ist, bereits vollstandi 
nach 5 Min. zu erhalten. — Der Neutralisationsprozess bei de 
Serumeisenanalysen verlauft stark exotherm. Die Temperatu 
erhéhung geht aber so schnell zuriick, dass man bei Serienan: 
lysen nicht erwarten kann, dass die Reaktionsgeschwindigk« 
durch dieselbe beeinflusst wird. 


3. Die Abhingigkeit der Eisen-o-Phenanthrolinreaktion 
vom Salzmilieu. 


Ich hatte Gelegenheit, eine Hemmung der Eisen-o-Phenanthr 
linreaktion bei Anwesenheit von Oxalat und Pyrophosphat 7 
beobachten, in geringerem Ausmasse auch bei Vorhandense 
von Orthophosphat. Bei Anwesenheit von Bichromat in nic! 
allzu niedriger Konzentration habe ich eine Nuanceverand 
rung der Reaktionslésung beobachtet (vgl. S. 72). 

Eine nahere Analyse der Salzeinwirkung wurde nicht vo 
genommen, da bereits zu Beginn dieser Untersuchung v: 
anderer Seite eine ins Einzelne gehende Untersuchung veri 
fentlicht wurde (FORTUNE und MELLON 1938). 

FORTUNE und MELLON untersuchten unter Anwendung ¢ 
photo-elektrischen Spektrophotometers fiir die Extinktions! 
stimmungen den Ioneneinfluss von nicht weniger als 55 v« 
schiedenen lonen. Bei einigen fanden sie eine Hemmungsw 
kung, die entweder auf der Bildung stabiler Fe* *-Ionenko 
plexe oder auf Uberfiithrung der Eisen-o-Phenanthrolinve: 
nigung in unl6ésliche Form, oder aber auch mitunter auf « 
Eigenfarbe des Ions beruhte. In den meisten Fallen hand 
es sich hierbei um héhere Konzentrationen seltener lonenart: 
Von gewohnlich vorkommenden Ionenarten zeigten nur Py: 
phosphat und Oxalat eine starker hemmende Wirkung. (Na 
FORTUNE und MELLON konnte diese durch Regulation des | 
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auf 6.0—9.0 eliminiert werden, in meinen Versuchen hat sich 
aber wie erwahnt ergeben, dass das genannte pH-Gebiet zur 
quantitativen Eisenbestimmung mit o-Phenanthrolin nicht 
anwendbar war.) Die o-Phenanthrolinreaktion ist tiberhaupt 
von der Salzbeschaffenheit des Milieus bedeutend weniger ab- 
hingig als z. B. die Rhodanidreaktion. — Im Serum kommen 
keine lonen mit Hemmungswirkung in der Konzentration vor, 
dass eine Interferenz mit der Eisen-o-Phenanthrolinreaktion be- 
fiirehtet werden muss. 


Kann das Serumeisen spektralanalytisch bestimmt werden? 

Die Spektralanalyse wurde in den letzten Jahren immer mehr zur quan- 
litativen Bestimmung verschiedener Metalle, darunter auch Eisen, ange- 
wandt (in biologischem Material u. a. von RAMAGE und Mitarbeitern 1933, 
ferner LUNDEGARDH und BERGSTRAND 1940). Dieses Verfahren bietet aus 
vielen Gesichtspunkten grosse Vorteile. Es erlaubt Parallelbestimmungen 
einer ganzen Reihe von Metallen, ausserdem arbeitet es mit grosser Prizi- 
sion. Vor kurzem wurde eine Methode veréffentlicht, die es erméglicht, 
Metalle (darunter auch Cu) auf diesem Wege direkt im Serum zu _ bestim- 
men |NORINDER 1939). 

Man kann sich fragen, ob nicht auch die quantitative Spektralanalyse 
mit Vorteil fiir die Serumeisenanalyse verwandt werden kénnte. Es scheint 
dies aber aus zwei Griinden nicht der Fall zu sein, da 1} gerade die Emis- 
sionsintensitit fiir Eisen so niedrig ist, dass exakte Analysen von so klei- 
nen Mengen, wie man sie im Serum findet, mit der bisher ausgearbeiteten 
Technik nicht méglich sind; 2) wiirde man auch durch ein vorbereitendes 
Konzentrationsverfahren die bei der Direktanalyse nicht ausreichende Emp- 
findlichkeit kompensieren kénnen, so bliebe doch die Ungelegenheit zuriick, 
die allen Verbrennungsmethoden anhaftet, wenn es sich um Serumeisen- 
analysen handelt, nimlich dass in allen den Proben, in welchen das Serum 
nicht absolut frei von Himolyse ist, eine gesonderte Bestimmung des 
Himoglobineisens vorgenommen werden miisste. 


Il. Ubrige angewandte Methoden. 


Ubrige angewandte Methoden sind in Tabelle 12 zusammen- 
gestellt. Einige Bemerkungen zu diesen diirften angebracht 
sein. 

Hdamoglobin. Die meisten Haimoglobinbestimmungen wurden in Venen- 
blut ausgefiihrt. In »Kapillar»-Blut (aus der Fingerbeere) wurden simt- 
liche Analysen des Normalmaterials in den Altersgruppen 7—15 Jahre aus- 
gefiihrt. Bestimmungen sowohl im Venen- wie auch im »Kapillar»-Blut 
Stich in die Ferse) wurden bei einer Anzahl Saiuglingen, vor allem in der 
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Neugeborenen-Periode, ausgetiihrt. —- Bei der Venenpunktion wurde eine 
Stase mdglichst vermieden, beim Einstich in die Fingerkuppe wurde ein 
reichlicher Blutstrom hervorgerufen. Unter Beachtung dieser Kautelen liegt 
bei Erwachsenen und bei Kindern nach dem 1. Lebensmonat keine syste- 


Tabelle 13. Lichtabelle fiir Hb. 


15.6 = 100 °/, “Sahli*. 


| 
g °/, | Sahli °, || g °%/, | Sahli °/, || g °/, | Sahli °/, |] g °/, | Sahli °%, 
25.0 160 18.7 120 12.5 80 6.2 40 
24.2 155 17.9 115 53,7 7) D.5 35 
23.4 150 37.3 110 10.9 70 4.7 30 
22.6 145 16.4 105 10.1 65 3.9 25 
21.8 140 15.6 100 9.4 60 3.1 20 
21.0 135 14.8 95 8.6 DD 2.3 15 
20.3 130 14.0 - 90 7.8 50 1.6 10 
19.5 125 13.3 85 7.0 45 0.8 5 


Tabelle 14. Hichtabelle fiir Hby. 


15.6) LOO 
Hbe 31.2 ( “Fiirbeindex* 1.00 
20 0 


5.0 | 

“ Firbe- “Fiarbe- “Firbe- | “Farbe- 
Hbe index“ Hbe index“ Hbe index“ | Hbe index* 
45 1.44 36 1.15 27 | 0.87 | 18 0.58 
44 1.41 35 1.42 26 0.83 17 0.54 
43 1.38 3 1.09 25 0.80 16 0.51 
42 1.35 33 1.06 24 0.77 15 0.48 
41 1.31 32 1.03 23 0.74 14 0.45 
40 1.28 31 0.99 22 0.71 13 0.42 
39 1.25 30 0.96 21 0.67 12 0.38 
38 1.22 29 0.93 20 0.64 11 0.35 
37 1.19 28 0.90 19 0.61 10 0.32 


matische Differenz des Hamoglobingehalts, bestimmt im Venen- oder 
Kapillar>-Blut, vor (ENGHOFF 1937, ANDRESEN und MUGRAGE 1938). Die 
Differenz, die hingegen in der 1. Lebenswoche in dieser Hinsicht vorhanden 
ist, soll spaiter beriihrt werden. 

Die Standardisierung des Autenrieth-Apparates wahrend des Ganges 
der Untersuchung wurde dreimal im Physiologischen Institut der Univer- 
sitat Uppsala in verschiedenen Zeitpunkten unter Aufsicht von Herrn La- 
horator ENGHOFF vorgenommen. Die Lichtabsorption des Standardkeiles 
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iinderte sich wihrend eines Jahres nicht messbar. Die Eichtabelle wurde 
fiir die Ablesung teils nach 10 Min. und teils nach 2—2!'/2 Stunden berech 
net. In der Regel wurde die Ablesung im letzteren Zeitpunkt vorgenom 
men. Saimtliche Ablesungen wurden im Dunkelzimmer mit dem Beleuch 
tungsapparat von ENGHOFF (1937) durchgefiihrt. 

Die Methode von AUTENRIETH und KONIGSBERGER ist, tibereinstimmend 
mit zahlreichen angegebenen Hb-Methoden, auf die Kolorimetrie des zu 
Himatin verwandelten Himoglobins aufgebaut. In den allerletzten Jahren 
wurden gegen dieses Prinzip schwerwiegende Einwinde erhoben (BARKA‘ 
und OLEsK 1936—37, HEILMEYER und v. MuTIUS 1938). Die Geschwindig 
keit der Himatinbildung und die Stabilitét der Himatinsuspension werden 
betrichtlich von nicht kontrollierbaren, variierenden Faktoren des Plasma 
milieus beeinflusst. Der »Hamatinfehler» bedingt Abweichungen von dem 
wirklichen Hb-Wert, die oft mehrere Prozent, in extremen Fallen 
> - 10 %o betragen. Inwieweit der Himatinfehler auch bei ein und der 
selben Person bei verschiedenen Gelegenheiten betriichtlich schwanken 
kann, scheint nicht untersucht zu sein. 

Eine korrekte Hb-Bestimmung kann durch Ablesung der Extinktion des 
reduzierten Himoglobins im Stufenphotometer bei Anwendung einer Hg 
Lampe und eines geeigneten Lichtfillers (Hg 576 und Hg 546) ausgefiihr! 
werden. Ebenso auch durch volumetrische Oz oder CO-Kapazititsbestim 
mung nach entsprechender vorhergehender Umwandlung des »inaktiven 
Himoglobins (AMMUNDSEN und Trier 1939). Aus technischen Griinde: 
war es nicht méglich, bei der vorliegenden Arbeit eine dieser beiden Metho 
den anzuwenden. Die angegebenen Hb-Werte miissen demnach mit de! 
gleichen Reservation betrachtet werden, wie die iiberwiiltigende Mehrzah 
aller bis jetzt in klinischen Arbeiten angefiihrter Hb-Werte. 

Die Unsicherheit beziiglich des Hb-Wertes muss selbstverstindlich auc! 
auf den Wert des mittleren Hb-Gehaltes (Hb/Er) und auf die mittlere Hb 
Konzentration (Hb/Hkw) in den Erythrozyten zuriickwirken. Kleiner 
individuelle Variationen miissen somit mit grésster Vorsicht beurteilt wer 
den. Die Mittelwerte fiir gréssere Gruppen von Personen miissen durch de! 
»Hamatinfehler> nicht nennenswert beeinflusst werden, der bei einen 
richtig standardisierten Apparat keine Tendenz zu einer systematische: 
positiven oder negativen Abweichung ergibt. —- In den meisten Faille 
wurden gleichzeitig mit den Hb-Bestimmungen auch die Erythrozyte: 
gezahlt (inkl. Berechnung von Hbe), in iiber 50 °/o der Fille wurden auc 
Hkw-Bestimmungen (einschliesslich Berechnung von Hbk u. Vole) aus 
gefiihrt. Ein Vergleich von individuellen und Gruppenwerten kann somi 
in grosser Ausdehnung auch auf diese Analysen aufgebaut werden. 

Die Hb-Werte wurden konstant in g°/o angegeben, die Angabe in » Ham: 
tometereinheiten» sollte wohl kaum mehr gebriuchlich sein. Die Umrec! 
nung einer kleinen Anzahl von Hb-Werten, die auf anderen Kliniken }: 
stimmt worden waren, wurde nach der auf S. 99 angegebenen Tabel! 
(13), auf der Grundlage 100 °/o Sahli = 15.6 g®°/o, vorgenommen. An gleich« 
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Stelle findet sich eine Tabelle (14) zur Umrechnung von Hbr in den 
Farbeindex». 

Hdmatokritwert. Hkw-Bestimmungen wurden in Kapillarréhrchen 
50 mm Lange und 0.5 mm innerem Diameter, gradiert mit 100 Skalen- 
teilen, vorgenommen. Die Réhrchen wurden im Schleuderaufsatz nach 
DAHLAND (Lieferant: Ecco) fixiert. An eine gewéhnliche Zentrifuge von 
modernem Typus adapliert, wurde eine Umdrehungszahl von 10 000/Min., 
etwa 1 Min. nach Einkoppelung des Widerstandes, erreicht. Es wurde 
8 Min. lang zentrifugiert. Nach dieser Zeit fand sich konstant das KOEPPE’- 
sche Phanomen. Die Werte inderten sich bei einem weiteren Fortsetzen 
mit dem Zentrifugieren nicht wesentlich. 

Es wurden ausnahmslos Doppelbestimmungen durchgefiihrt. Diese wie- 
sen in der Mehrzahl der Faille keine gréssere Differenz als 0.5 °/o auf, sie 
ging sehr selten beziiglich des direkt abgelesenen Wertes iiber 1 °/o. Paral- 
lelbestimmungen mit der bei der vorliegenden Arbeit angewandten Appa- 
ratur und der von ENGHOFF (1937) angegebenen, zeigten eine sehr gute 
Ubereinstimmung der abgelesenen Hkw-Werte (innerhalb 0.5 °/o). Mit 
exakter Methodik diirften dit Himatokritwerte die zuverlissigsten der ge- 
wohnlichen Blutdata (Hb, Er, Hkw) sein. 

Serumbilirubin. Die Methode von JENDRASSIK und CLEGHORN baut sich 
wie die meisten anderen auf die Diazoreaktion auf, doch wird diese in 
diesem Falle direkt in dem mit gewissen Reagenzien (Coffein, Natrium- 
henzoat sowie Natriumacetat) versetzten und hernach mit Aqua dest. ver- 
diinnten Serum ausgefiihrt. Durch Ablesung im Stufenphotometer mit 2 
Filtern (S53 und S43) kann eine Korrektion fiir »das braune Diazo- 
produkt» vorgenommen werden (bei Nephritis u. s. w.). Eine leichte Hiimo- 
lyse interferiert mit dem Ergebnis nicht (Gegenschaltung der Blindprobe!). 

Aus den abgelesenen Extinktionen wird der Bil-Gehalt nach der Formel: 
Ci) 5.62 XE —1,12X (Ei“—S), berechnet, wobei S (= »Subtraktions- 
wert» der Reagenzien) bei der Ablesung nach 3 Min. in meinen Versuchen 
0.03 betrug. — Die Methode von JENDRASSIK und CLEGHORN vermeidet 
Bilirubinverluste durch Eiweissfillung und gibt dadurch héhere (aber rich- 
lige!) Werte als altere Methoden. Die Bilirubinwerte, die frither angefiihrt 
wurden, kénnen keinen Anspruch darauf erheben, richtig zu sein, und zwar 
nicht einmal als relative Werte, nachdem die Abweichungen von dem wirk- 
lichen Wert bei Anwendung einer und derselben Methode betrachtlich und 
noch mehr bei Anwendung verschiedener Methoden variieren (vgl. Dire 
und SERESLIS 1938). 

Im Zusammenhang mit den Serumeisenanalysen wurde auch die Ex- 
tinktion des diazotierten Bilirubins in 50 mm Mikrokiivetten abgelesen. 
Die Doppelwerte haben bei diesen Kautelen selten um mehr als 0.02 mg?®/o 
differiert, soweit nicht der Bilirubingehalt so hoch war, dass eine vorher- 
gehende Verdiinnung des Serums notwendig war. JENDRASSIK und CLEG- 
HORN haben den Prozentwert an Fehlern mit »etwa 1.5 °/o» angegeben. — 
Gewisse spiitere Modifikationen der Methode (JENDRASSIK und GROF 1938) 
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haben nur gewisse Vereinfachungen der Methode beabsichtigt, sie aber 
nicht zuverlassiger gemacht. 

Der Bilirubingehalt des Serums hat sich bei Aufbewahrung in vitro 
stabiler erwiesen als man a priori geneigt war anzunehmen (vgl. Tabelk 
7 und 8). Die Bilirubinbestimmungen wurden in den meisten Fallen am 
gleichen Tage wie die Blutentnahme oder am niichsten Tage ausgefiihrt. 


Bei einigen Fallen aber erst nach mehrtagiger Aufbewahrung im Dunklen 


und bei 4°. Bei diesen Verhiltnissen konnte keine Abblassung festgestellt 
werden. 


KAPITEL IV. 


Die Bindungsverhaltnisse des Serumeisens. 


Es wurde angegeben, dass das Serumeisen komplex an das 
Serumglobulin gebunden sein soll. Diese Auffassung griindet 
sich auf Versuche mit Eiweisseparation, die aber mit einer 
solehen Methodik ausgefiihrt wurden, dass ihre Beweiskraft 
als zweifelhaft angesehen werden muss. Die Elektrophorese 
stellt hingegen eine sehr schonende Methode dar, um Eiweiss 
zu separieren. Im folgenden soll tiber einige Versuche berich- 
let werden, in welchen die Elektrophorese zum Studium der 
Bindungsverhaltnisse des Serumeisens angewandt wurde. Aus- 
ser den Elektrophoreseversuchen wurden auch Dialysever- 
suche ausgefiihrt, um die Abhangigkeit der Komplexverbin- 
dung von der Aziditaét zu beleuchten. Ferner wird in diesem 
Kapitel iiber Versuche berichtet, in welchen vor der Blutent- 
nahme eine langdauernde Venenstauung vorgenommen wurde, 
um das Verhalten des Serumeisens bei einer »Dialyse in vivo» 
zu beleuchten. — Simtliche Experimente wurden mit mensch- 
lichem Blut ausgefithrt. 


I. Das Verhalten des Serumeisens bei der Elektrophorese.' 


Die Versuche wurden mit der von TISELIUS (1937a) angegebenen Appa- 
ratur ausgefiihrt. Abb. 7 gibt schematisch deren Zellensystem mit den Be- 
zeichnungen, die in dieser Arbeit angewandt wurden, wieder. 


Jede Zelle besitzt ein Volumen von 3.7 ccm, das Bodensystem (= 2 
Zellen und die Bodenzelle) 9.4 ccm. — Um die Gefahr einer Verunreini- 


yung mit Eisen zu vermeiden, wurde das Zellensystem jedesmal mit ver- 


diinnter Salzsiure vorbehandelt. 


') Durch wohlwollendes Entgegenkommen des Vorstandes des Med.- 
Chem. Institutes der Univ. Uppsala, Herrn Prof. GUNNAR BLIX, war ich in 
der Lage, zur Durchfiihrung dieser Versuche die Elektrophoreseapparatur 
des Institutes anzuwenden. — Wertvolle technische Hilfe erhielt ich hier- 
hei von Frau M. BORGGARD. 
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Die Wahl eines geeigneten Puffers bot gewisse Schwierigkeiten. Ortho 
phosphat in dem gewoéhnlichen prim.-sek. Phosphatpuffer beeinflusst dik 
nachfolgende Eisenanalyse, verlangsamt die Farbenentwicklung bei dei 
Eisen-o-Phenanthrolinreaktion. Eine Extinktionsbestimmung in einem aus 
reichend spiten Zeitpunkt kénnte diese Fehlerquelle freilich elimineren 
da sich aber der Phosphatpuffer auch aus dem Anlass als weniger geeigne| 
erwiesen hat, weil in ihm die Eisenverunreinigung auch in der schwichste: 
anwendbaren Lésung (Sorensen-Phosphat) nicht unter 12—15 y°/o gebrach: 
werden konnte, wurde nach 2 Versuchen nicht mehr mit diesem Puff: 


8 


N 
N 
N 
N 
N 


| 6/obulin= 


Albumin- | 
zelle ze/le 


VL 


N 4 LL 


SSS) 


Z 
<3 
% 


LLL 


Z 


SZ 
XZ 

Z 
SZ 
SZ 
82 
> 


AAS 


4 


4 
Z 
4 


N 


"“Boden’- system 


Abb. 7. Das Zellensystem im Elektrophorese- 
apparat nach TISELIUS. 


gearbeitet. Die 3 folgenden Versuche wurden ohne Puffer in isoton 
NaCl-Lésung ausgefiihrt. Die Eisenbeimengung konnte hierbei sehr sta: 
herabgepresst werden, bis auf 1.5 y/o; das Fehlen einer Pufferwirku: 
fiihrte aber zu einer gewissen pH-Verschiebung, die Elektrophoresez 
wurde lang und die Grenzen der Eiweissfraktionen etwas unscharf. In dk 
4 Versuchen, die zuletzt zur Ausfiihrung kamen, wurde Maleinatpuffer 
angewandt. Dieser interferierte mit der Eisen-o-Phenanthrolinreaktio 
nicht, sein Eisengehalt betrug in der angewandten Konzentration (0.025 1 
nicht mehr als 5 y/o. Die Pufferungskapazitat des Maleinats war bei pli 
gewiss weit vom Maximalen, reichte aber doch gut aus. 

Vor der Elektrophorese wurde iiblicherweise eine Dialyse des Seru: 
gegen den Puffer als Aussenfliissigkeit vorgenommen. Zur Dialyse wurd: 


2) Nach einer persénlichen Mitteilung von MELLANDER und STENHAG! 
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Zellophansickchen angewandt, die mit S&éure vorbehandelt wurden. In 
gewissen Fallen kam es wihrend der Dialyse zu einer Verdiinnung des 
Serums, wobei der Eisengehalt parallel zum Eiweissgehalt sank. 

Die Eisenanalysen wurden mit der gewéhnlichen Serumeisentechnik aus- 
gefiihrt. Das Ergebnis wurde fiir das Puffereisen korrigiert, berechnet aus 
den Werten fiir konzentrierte Lésungen der angewandten Puffersalze. Die 
fraktionierten Eiweissanalysen wurden mit der Mikromethode von THEO- 
RELL und WIDsTROM (1931), modifiziert nur insoweit, dass die Stick- 
stoffanalysen mit Hypobromittitrierung durch Bestimmungen nach KJEL- 
DAHL (Mikrokj.)*) ersetzt wurden, ausgefiihrt. Das pH wurde elektro- 
metrisch nach Abschluss der Elektrophorese bestimmt. 


Die Elektrophorese hat aufgedeckt, dass das 2—2.5 °/o (von insgesamt 


7—8 °/o) ausmachende »Serumglobulin» nicht einheitlich ist, sondern 3 
verschiedene Unterfraktionen (TISELIUS 1937b) enthalt. BLix (1939) hat 
fiir normale Individuen folgende Mittelwerte angegeben: g-Globulin (am 
schnellsten wandernd) 0.15 °/o, 6-Globulin 0.35 °/o, y-Globulin (am langsam- 
sten wandernd) 1.55 °/o = 2.05°%/o. Fiir Nabelvenenblut liegen keine ent- 
sprechenden Analysen vor. 


Insgesamt wurden 9 Versuche — 7 mit Nativserum, 2 mit 
eisenangereichertem Serum — ausgefiihrt. Die Mehrzahl der 
Versuche wurden bei einem pH in Nahe des Neutralpunktes 
ausgefiihrt. Alle wurden als Separationen ausgefiihrt — Albu- 
min wurde in sieben Versuchen separiert, das Gesamtglobulin 
in einem und y-Globulin in einem. Die Ergebnisse sind in Ta- 
belle 15 zusammengestellt. 

In Tabelle 15 werden teils die bei der Analyse des Zellinhalts 
direkt erhaltenen Eisen- und Eiweisswerte, teils deren Quoten, 
den prozentuellen Eisengehalt des Eiweisses angebend, ange- 
fiihrt. Die kursivierten Quotenwerte beziehen sich auf die 
elektrophoresenreinen Eiweissfraktionen (Albumin bzw. Ge- 
samtglobulin und y-Globulin). Die Werte, die an Hand einer 
nach der Elektrophorese ausgefiihrten Eiweissfraktionierung 
(MgSOs-Fallung: Albumin und Gesamtglobulin) berechnet 
wurden, sind als »berechnete» Quoten angegeben. Dass diese 
auch fiir ein- und denselben Versuch im Inhalt verschiedener 
Zellen variierende Werte zeigen, hangt mit Variationen der a-, 


3) Diese Eiweissbestimmungen wurden vom technischen Assistenten am 
Med.-Chem. Inst., Herrn E. LINDBERG, ausgefiihrt. 
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6- und y-Zusammensetzung des mit MgSO: ausgefiillten Ge- 
samtglobulins zusammen. Der Inhalt einiger Zellen wies einen 
sehr niedrigen Eisengehalt auf, in diesen Fallen sind die Quo- 
tenwerte selbstverstandlich unsicher. 

Nativserum. Die meisten Elektrophoresen wurden als Albu 
minseparation ausgefiihrt. Ware das Eisen, wie dies angeg: 
ben wurde, vollig an das Globulin gebunden, so miisste das 
elektrophoresenreine Albumin eisenfrei sein. Die in Tabelle 15 
wiedergegebenen Versuchsergebnisse zeigen, dass es sich nich 
so verhalt. Unabhangig von der Art des Serums, vom Typu: 
des Puffers und vom pH innerhalb der angewandten Grenzen 
(5.85—9.88) konnte Eisen konstant auch in der Albuminfrak 
tion nachgewiesen werden. In 2 Fallen (Versuch 5 und 7) wa 
das Albumineisen so reichlich vorhanden, dass es im Origina! 
serum etwa 40—50 °/, des gesamten im Serum vorhandene: 
Eisens entsprochen haben muss. In 2 anderen Fallen (Versuc! 
1 und 3) wurde nicht die Albumin/Globulin-Quote im Original! 
serum bestimmt, aber unter Voraussetzung eines normale: 
Quotenwertes muss das Albumineisen in diesen Fallen 25—3 
des Gesamteisens entsprochen haben. 

Der héchste Wert fiir die Fe/Albumin-Quote wurde im Na 
belvenenblut, elektrophoresiert bei pH 9.88 (Versuch 7), erha! 
ten. Das auf das Originalserum umgerechnete Albumineise) 
machte ebenfalls nicht einen grésseren Teil des gesamten Si: 
rumeisens aus als das Albumineisen in dem bei pH 6.54 kata 
phoresierten Erwachsenenserum (Nr. 5), dessen Alb./Glob 
Quote héher war. 

In 2 Seren wurde ausser dem Albumineisen (Versuch 1 un 
3, weiter oben) auch das Eisen des Gesamtglobulins (Versuc! 
2) bzw. des y-Globulins (Versuch 4) bestimmt. Im Gesamtglo 
bulin wurde, wie zu erwarten war, ziemlich reichlich Eisen ge 
funden. Im y-Globulin war der Eisengehalt hingegen gering 
Eine Eisenanalyse der reinen a- und 6-Fraktionen kam nich 
zur Ausfiihrung, da die Separation derselben schwierig ist. D 
aber das Gesamtglobulin mehr als 50 °/o des gesamten Serum 
eisens enthalt und seine grésste Unterfraktion, das y-Globuli: 
eisenarm ist, muss folglich der Eisengehalt in den kleinen « 
und 6-Fraktionen hoch sein. 
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Man kann sich fragen, ob der im Puffer notwendigerweise 
vorhandene Eisengehalt die angefiihrten Ergebnisse beein- 
flussen kann. Nur eine Berechnung des gesamten Eisengehaltes 
einer Serumprobe nach der Elektrophorese, verglichen mit dem 
urspriinglich vorhandenen, kann dies zeigen. Eine solche Be- 
rechnung setzt aber die Kenntnis des quantitativen Vorhan- 
denseins aller Fraktionen und ihres prozentuellen Eisengehal- 
tes voraus und diirfte in der Praxis unméglich exakt durchzu- 
fiihren sein. (Eine direkte Gesamtanalyse kann nicht ausge- 
fiihrt werden, nachdem ein unbestimmter Teil des Serumei- 
weisses waihrend des Vorsichgehens der Elektrophorese aus 
dem Zellensystem auswandert). — Dass Puffer-Eisen in eine 
eisenfreie Eiweissfraktion des Nativserums »eingekoppelt 
werden sollte bzw. besonders in einer eisenarmen Eiweissfrak- 
tion angereichert wird, scheint aber kaum wahrscheinlich zu 
sein. Die prinzipielle Ubereinstimmung der Versuchsergebnis- 
se. unabhingig von der Art des Puffers und damit auch von 
seinem Eisengehalt, spricht recht stark gegen den Einfluss von 
Puffereisen. Eine weitere Stiitze fiir diese Auffassung geben 
die Ergebnisse von Versuchen mit 

eisenangereicherten Seren. Es wurden zwei derartige Ver- 
suche ausgeftihrt (Tabelle 15 Nr. 8 und 9). Die Anreicherung 
wurde mit FeS04 bis zu einer Eisenkonzentration von 8—900 
y’/o ausgefiihrt. Das Ergebnis dieser Versuche weist nicht auf 
eine Verschiebung gegen die Globulinbindung in den eisenan- 
gereicherten Seren hin. Im Gegensatz hierzu weisen die in die- 
sem Fall héheren und hierdurch sichereren Eisenwerte eine 
weitere Steigerung des Albumineisens im Verhaltnis zum Glo- 
bulineisen auf. In Versuch 9, in welchem die Alb./Glob.-Quote 
im Originalserum bestimmt wurde (4.29/1.77) betrug das Al- 
bumineisen nahezu 60 °/o des gesamten Serumeisens. 

Die Elektrophoreseversuche zeigen also, dass das Eisen so- 
wohl mit dem Albumin als auch mit dem Globulin wandert. 
Die »Wandrungsgemeinschaft» beweist aber keine direkte Bin- 
dung, denn das Eisen kénnte auch an einen oder einige der 
iibrigen organischen Serumbestandteile, die in den verschie- 
denen Eiweissfraktionen vorhanden sind, gebunden sein. Eine 
Bindung an die Lipoide ware vorstellbar, dies um so mehr, als 
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in vitro-Versuche von FISCHER und HULTZSCH (1938) eine 
Affinitaét des Eisens zu organischen Substanzen mit Phosphor- 
siuregruppen gezeigt haben (zu diesen gehdrt ja die Phospha- 
tidfraktion der Serumlipoide). Um diese Méglichkeit zu _prii 
fen, wurde auf folgende Weise in einem eisenangereicherten 
Serum (820 y°/,) eine Bestimmung des Eisengehalts im Lipoid 
extrakt ausgefihrt: 


2 ccm Serum wurden tropfenweise zu 50 cem Alkohol: Ather (3:1) zu 
gefiigt. Aufkochen. Filtration. Das Filtrat wird auf 1 ccm eingedunstet 
Zusatz von 0.15 cem 15 °/oiger NaOH. Zur Trockne eindunsten. Zusatz voi 
2 ccm Aqua redest. Hierauf Eisenanalyse in gew6hnlicher Ordnung: Eisen 
gehalt 58 y°/o. Die Blindprobe wurde auf vollstandig analoge Weise J 
handelt: Eisengehalt 38 y®/o. Differenz 25 y°/o, d. h. knapp 3 °/o des S¢ 
rumeisens, 


Es kann selbstverstandlich nicht mit Sicherheit ausgeschlos 
sen werden, dass die Extraktionsprozedur die Bindungsverhal! 
nisse des Serumeisens beeinflusst haben kann. Mit dieser Ein 
schrankung spricht das Versuchsergebnis doch gegen eine Li 
poidbindung und macht gleichzeitig eine Bindung direkt a: 
das Eiweiss wahrscheinlicher. 


Besprechung der Ergebnisse. 


Friithere Versuche, um die Bindungsverhiltnisse des Serum 
eisens festzustellen, wurden in den meisten Fallen bei stark 
eisenangereicherten Tierseren angestellt (STARKENSTEIN un 
Mitarbeiter 1928b, 1933). Die hierbei gewonnenen Ergebniss: 
k6nnen nicht ohne weiteres auf Nativserum iibertragen 
den, da BARKAN (1933c) gezeigt hat, dass das normale Serum 
eisen im Adsorptionsversuch sich von dem in vitro zugesetzten 
trennt. — Alle friiheren Versuche wurden ausserdem mit eine: 
so eingreifenden Technik Globulinausfillung entwed« 
durch Halbsattigung mit Ammoniumsulfat (STARKENSTEIN un 
Mitarbeiter, BARKAN und SCHALES 1937) oder durch Wegdialy 
sieren der Serumsalze (STARKENSTEIN und Mitarbeiter) — aus 
gefiihrt, dass der beweisende Wert fiir die nativen Bindungs 
verhaltnisse als problematisch angesehen werden muss. — Di: 
von STARKENSTEIN und Mitarbeiter (Zit. nach STARKENSTEI 
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1934) ausgeftihrten Elektrophoreseversuche (bei eisenange- 
reichertem Serum) zeigten nur, dass das Eisen komplex ge- 
bunden war, sagten aber tiber die Art dieser Bindung nichts 
aus. Aus theoretischen Griinden hatte man eher Anlass gehabt, 
eine Komplexbindung des Eisens an das Serum-Albumin zu 
erwarten. In dieser Eiweissfraktion findet sich das andere 
Him-Spaltprodukt, das Bilirubin (BENNHOLD 1932, PEDERSEN 
und WALDENSTROM 1937). Mit dem Albumin wandert das dem 
Eisen chemisch nahestehende Kupfer (EISLER und Mitarbeiter 
1936). 

Die moderne Elektrophoresetechnik erméglicht eine ausser- 
ordentlich schonende Analyse der nativen Bindungsverhalt- 
nisse. Es wurde sogar angegeben, dass die Parallelisierung der 
Dipolelemente im elektrischen Feld mit dem Geschehen wih- 
rend der Einwirkung der Strémungspotentiale bei der Kapil- 
larpassage des Blutes in vivo gleichgestellt werden kénnte (LIE- 
SEGANG, zit. nach BENNHOLD und Mitarbeitern 1938) und so- 
mit eine »Nachahmung» echter physiologischer Bedingungen 
darstellt. 

Die oben angeftihrten Ergebnisse der Elektrophoresever- 
suche zeigen eindeutig, dass sich das Eisen im Nativserum so- 
wohl auf das Albumin als auch auf das Globulin (wahrschein- 
lich am meisten auf das a- und 6-Globulin) verteilt. Die Ver- 
teilung schien in gewissen Experimenten ziemlich gleichmis- 
sig zu sein, in anderen lag ein Uberwiegen des Globulineisens 
vor. 

Es konnte keine Stiitze dafiir erhalten werden, dass das Se- 
rumeisen an die mit dem Eiweiss wandernden Lipoide gebun- 
den sein soll. 

Die Vornahme der Elektrophorese bei schwach alkalischer 
Reaktion, pH 9.88, schien das Ergebnis nicht zu beeinflussen 
und fiihrte auch nicht zur Abspaltung des Eisens aus seiner 
Komplexbindung. — Eine massige Eisenanreicherung in vitro 
fiihrte eher zu einer relativen Zunahme des Albumineisens. — 
Serum aus Nabelvenenblut verhielt sich prinzipiell auf die 
gleiche Weise wie Serum aus Erwachsenenblut. 

Es ist vorstellbar, dass die bei den Elektrophoreseversuchen 
auftretenden Unterfraktionen des Serumeisens, das Albumin- 


112 BO C:SON VAHLQUIST 


eisen und das Globulineisen, chemisch und biologisch von ganz 
verschiedener Natur und Bedeutung sein kénnen. Es ist még 
lich, dass eine fraktionierte Eisenanalyse wichtige »qualitati- 
ve» Verainderungen aufzeigen kénnte, die dem Untersucher bei 
der gewohnlichen Bestimmung des »gesamten Serumeisens 
vollig entgehen. Aus den oben angefiihrten, wenigen Elektro 
phoreseversuchen scheint hervorzugehen, dass die Beziehungen 
zwischen Albumineisen und Globulineisen bereits unter physio 
logischen Verhaltnissen verinderlich sind. Es wire von Inte 
resse zu ermitteln, inwieweit bei bestimmten pathologische 
Zustanden charakteristische Verschiebungen auftreten kénnen 
z. B. ob die Hypersiderimie bei Hepatitis bzw. Animia perni 
ciosa auf einer hauptsichlichen Zunahme der einen oder dei 
anderen Fraktion, des Albumineisens oder des Globulineisens 
beruhen kénnte. Beobachtungen tiber eine ziemlich gleichmiis 
sige Zunahme dieser beiden Fraktionen bei der Eisenanreich« 
rung in vitro schliessen eine solche Méglichkeit nicht aus. 


II. Das Verhalten des Serumeisens bei der Dialyse 
in vitro bei verschiedenem p,,. 


Serumportionen von 5—6 ccm wurden in Zellophansackchen (vorl» 
handelt mit Salzsiure) gegen die 20fache Menge isotone und isoacide Nat 
Lésung bei 4° 24 Stunden lang dialysiert. Nach 2 bzw. 12 Stunden Dialys 
wurde ein vorsichtiges Umriihren der Aussenfliissigkeit vorgenommen. V: 
dem Versuch wurde das pH im Serum und in der Aussenfliissigkeit dur: 
Zusatz von HCl bzw. NaOH bis zu dem gewiinschten Wert reguliert. Di: 
angegebenen pH-Werte, gemessen elektrometrisch mit der Glaselektrod 
beziehen sich auf die Innenfliissigkeit nach abgeschlossener Dialyse. D 
Eisenanalysen wurden nur in der Innenfliissigkeit vorgenommen, und zw: 
mit der gewéhnlichen Methode. Eine Korrektion fiir die Volumenverii: 
derung waihrend des Ganges der Dialyse erwies sich nur in dem besond: 
ren Versuch als notwendig, in dem in der Aussenfliissigkeit NaCl-Lésu: 
gegen Aqua dest. ausgetauscht war (das Volumen nahm in diesem Fal/ 
betrachtlich zu, von 5.00—7.50 ccm). Die Versuchsergebnisse sind aus 1 
belle 16 ersichtlich. 


Die Ergebnisse in Tabelle 16 zeigen (I und II), dass das Sx 
rumeisen nicht nur bei neutraler Reaktion, sondern auch ii 
nerhalb eines relativ breiten pH-Gebietes von pH 10—4.5 vi 
lig undialysierbar ist. Zwischen pH 4.0—3.5 kommt es zu ein: 
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l'abelle 16. Verhalten des Serumeisenwertes bei invitro Dialyse 
des Serums bei weehselndem py. 


Aussenfliissigkeit Innenfliissigkeit Serum-Fe ¥°/, 
Fall 2 10.90 %/, n/l (0.909) 9a Baul els t 
& | NaCl HCl, NaCl| 
1} 100 | — 6 —! 1.40 10.10 Sp. [120/118! 98 
2 - 2.00 7.86 0 » '114] 95 
» 0.20 1.80 596 Sp. 122! 102 
O00; 100' 4402] ++, | 192) 101 
— 12 O10], 1.00 1.00 200 (Sp)], 24) 20 
6 12 | 0.13 00 1.75 | Sp . | 22| 18 
1 100 | —? —* 0.70 8.87 | (Sp.) 81 81100 
2 a 1.00 7.54 (Sp.) 82) 101 
3 » | 0.10; 0.90 6.90, Sp. | | 80} 99 
4 » | 0.18 | O82 5.70 | (+) 77! 95 
BL | | 0.06)» | 0.26 | 0.74 | 4.72 | 4 96 
| 0.121, 0.40] 0.60 4.04 1. | 74] 91 
” » | 0.40], | 0.50!) 0.50) 3.58 Sp » | 49 
8 ” 100} , 0.60 0.40 3.14  (Sp.) 28] 35 
ty, | 1004 | O28 | 200; Sp. 16{| 20 
10 | | 400], , 1.00] - 1.45 | (+) 1. 13| 16 
Nabel- 100 | 0.19] 5 0.30 0.700 4.21 41) 27 
venenblut | » . | 1.001 | 0.50 | 0.80 | 3.30 0 12 
IV 1] 100 4/,,| 0.30] 5 0.50 | 0.50 3.98 Sp. | 85 | 60, 71 
Normal- 2 » | 0.30], | 0.50 | 0.50, 4.03 | (Sp)] , 675) 795 
person 3 | 0.18] , | 0.407) 0.60 | 4.13 61| 72 
B—y) 4 | 0.30] , | 0.507} 0.50 | 3.76 Sp. 52; 61 
» | 0.807, | 0.60] 3.71 | Sp) , 67 79 
n/l1 NaOH 0.60 ccm n/100 NaOH 1.00 cem 
n/1 NaOH 0.30 cem *n/100 NaOH 0.20 ccm 
° 2 Std. Dialyse an Stelle von 24 Std. ® n/10 H,SO, 
* n/1 H,SO, ® Aq. redest. 


schnellen Abspaltung, der Eisengehalt der Innenfliissigkeit 
sinkt um etwa 50 °/, des Ausgangswertes. Bei einem weiteren 
Sinken des pH geht die Abspaltung etwas langsamer vor sich. 
Noch bei einem pH von 1.45 halt die Innenfliissigkeit Eisen in 
cinem Gehalt von etwa 15 °/o des Ausgangswertes, wihrend 
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eine komplette Abspaltung nicht mehr als etwa 5 °/o bei einem 
volistindigen Gleichgewicht mit der Aussenfliissigkeit zuriick- 
lassen wiirde (beziiglich des Donnan-Effektes vgl. weiter 
unten). 

Versuche mit Serum aus Nabelvenenblut (III) deuten an 
dass das Eisen in diesem bereits bei einem schwacheren Saure 
grad abspaltbar ist. Die Versuche sind aber an Zahl allzu ge 
ring, um zu bestimmten Schliissen berechtigen zu kénnen. 

Einige Spezialversuche zeigten im iibrigen, dass die Dialys: 
wahrscheinlich kein Gleichgewicht erreicht hatte, wenn si 
bereits nach 2 Stunden abgebrochen wurde (IV: 2). Ein Aus 
tausch der Salzsiure gegen Schwefelsiure bei der pH-Regula 
tion beeinflusste das Ergebnis der Dialyse nicht merklich (IV 
3—-4). Ein Austausch der NaCl-Lésung als Aussenfliissigkei 
gegen Aqua redest. fiihrte zu einer verminderten Abspaltun; 
von Eisen (IV:5). Der Eisenwert ist aber in diesem Fall 
deswegen etwas unsicher, weil die Verdiinnung der Innen 
fliissigkeit (vgl. weiter oben) eine Korrektion erfordert hat. 

Es miissen zwei Fehlerquellen, die das Ergebnis der Dialys 
beeinflussen kénnen, beriihrt werden. 


1. Bei der Dialyse von Serum tendiert das Donnan-Gleic! 
gewicht danach hin, eine ungleichmissige lonenverteilun 
zwischen der Innen- und Aussenfliissigkeit zu ergeben. Da, w 
im vorliegenden Versuch, im Vergleich zu dem untersuchte 
lon ein bedeutender Uberschuss anderer lonen vorhande 
war, diirfte der Donnan-Effekt indessen ziemlich unbedeuten 
gewesen sein. 

2. Nur die Kompensationsdialyse nach MICHAELIS und RON 
vermeidet die Fehlerquelle, die darin liegt, dass der Gehs 
der Aussenfliissigkeit an den untersuchten lonen den Gr 
deren Komplexbindung in der Innenfliissigkeit beeinflus 
Eine Einwirkung dieser Art kann im vorliegenden Fall mi 
licherweise einen steileren Verlauf der Kurve in Abb. 8 im Vi 
gleich zu dem, was man bei einer Kompensationsdialyse beo 
achtet haben wiirde, verursacht haben. 


DAS SERUMEISEN 115 
Besprechung der Ergebnisse. 


Aus friiheren Untersuchungen ist es bekannt, dass das Eisert 
im Serum bei dessen eigener Reaktion véllig komplex gebun- 
den ist (undialysabel). Das Eisen kann aus der Komplexbin- 
dung durch Zusatz von Mineralsauren, in der Starke n/10, frei- 
gemacht werden (BARKAN 1927). Trichloressigsiure allein 
fiihrt hingegen nicht einmal in der hohen Konzentration 0.5 n 
zu einer vollistaindigen Abspaltung (FOWWEATHER 1934, HEIL- 
MEYER und PLOTNER 1937). Uber diese vereinzelten, fiir die 
quantitative Bestimmung wesentlichen Beobachtungen hinaus 


ee 


0 Pa 2 4 6 8 9 10 
Abb. 8. Verhallten des Serumeisens bei Dialyse in vitro bei 
wechseIndem pH-Wert. % = Prozent undialysiertes Eisen. 

lu. Il Normalblutserum von Erwachsenen. III 

Nabelvenenblutserum., 


wurde friiher keine nahere Analyse des Einflusses des pH auf 
die Stabilitat des Eisen-Eiweisskomplexes vorgenommen. 
Uber das Kupfer im Serum liegt hingegen eine soleche Unter- 
suchung von BOYDEN und POTTER (1937—-38) vor. Auch dieses 
Metall, dessen Konzentration im Serum der des Eisens recht 
nahe entspricht, ist unter nativen Verhiltnissen ganz an das 
Eiweiss (Albumin) gebunden. Eine Sauerung fiihrt auch fiir 
das Kupfer zu einer Abspaltung, diese begann in den Versu- 
chen von BOYDEN und POTTER bereits bei einem pH 6—5, be- 
trug aber bei einem pH von 1.67 immer nur 40—50 °/o. Bei 
cin und demselben pH iibten H2SOs und Hs3P0Os einen stirkeren 
“bspaltenden Effekt als HCl aus. BOYDEN und POTTER fiihrten 
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ihre Versuche mit Oxalatplasma aus Rinderblut durch; sie be- 
nutzten als Aussenfliissigkeit Aqua dest., was die Gefahr einer 
Donnan-Einwirkung und einer Eiweissfaillung im Plasma er 
hoht hat. 

Aus meinen eigenen Versuchen iiber die Eisen-Eiweissbin 
dung und ihre Abhingigkeit vom pH geht hervor, dass das 
Eisen nicht nur bei der Eigenreaktion des Serums, sondert 
auch innerhalb einer ziemlich breiten Zone zu beiden Seiten 
derselben, vollstdndig komplex gebunden ist. Auf der alkali 
schen Seite ist die Komplexbindung bei pH 10.1 immer noch 
volistindig. Auf der sauren Seite beginnt die Abspaltung ers! 
bei einem pH 4.5, das betrichtlich niedriger als der isoelek 
trische Punkt des Serum-Gesamtglobulins (5.5) ist, aber rech! 
nahe zum isoelektrischen Punkt des Serumalbumins (4.7) liegt 
Zwischen pH 4—3 kommt es zu einer schnellen Abspaltun; 
des Eisens, die bis zu 30 °/, betragt. Aber noch bei einem pl! 
1.45 verbleiben etwa 10—15 °/e in Bindung. — Ein deutliche 
Unterschied zwischen der Wirkung von HCl und H2SOs bx 
demselben pH konnte in den wenigen Versuchen nicht beol 
achtet werden. 

Wie stimmen diese Ergebnisse mit friiher bekannten Tal 
sachen tiberein? Bei der von BARKAN (1927) angegebenen Si 
rumeisenmethode wurde das Serum bis zu einer Konzentra 
tion von 0.4 °/o, d. h. approximativ n/10, mit HCl versetzt vo 
der Ultrafiltrierung. Das pH in diesem so sauer gemachten un 
verdiinnten Serum ist etwa 1.3. Das Ergebnis der oben wiede: 
gegebenen Dialyseversuche spricht nicht dagegen, dass dies: 
Aziditat ausreichend sein kann, um das Eisen vollstandig ode: 
nahezu vollstandig aus seiner Komplexbindung abzuspalten 
auf jeden Fall dann, wenn die Saure so lange (24 Std. bei 37 
C) eingewirkt hat, wie urspriinglich angegeben wurde. 

Trichloressigsaure allein vermag, wie oben hervorgehobe 
nicht alles Eisen aus seiner Komplexbindung abzuspalten. Ma 
kénnte geneigt sein, dies durch die unzureichende Aziditat 
wirkung der organischen Saure zu erklaren. Trichloressigsau 
ist aber in der Tat eine recht starke Saure (Dissoziation 
konstante 1.3X10~"). In dem nach Trichloressigsaiurezusa 
allein erhaltenen Serumfiltrat (8 °/o = approximativ 0.5 
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Trichloressigsaure enthaltend) stellte ich durch Messung ein 
pH von approximativ 1.0 fest. Nach den Dialyseversuchen 
diirfte man bei dieser Reaktion eine praktisch genommen voll- 
standige Abspaltung innerhalb recht kurzer Zeit erwartet ha- 
ben. Dass dies nicht der Fall ist, kann nur dadurch erklart 
werden, dass ausser dem pH auch die Art der Siure zur Wir- 
kung kommt. Es wurde bereits erwahnt, dass beziiglich Kupfer 
ein solcher Unterschied des komplexaufspaltenden Vermégens 
verschiedener Sauren beobachtet wurde. Fiir das Eisen konn- 
te ich in einigen Versuchen keine entsprechende Differenz 
zwischen HCl und H2SOs vorfinden, es muss aber offenbar 
eine Verschiedenheit zwischen der Wirkung dieser Mineral- 
siuren einerseits und der Trichloressigsiure andererseits vor- 
handen sein. 

Die friiher in Tabelle 6 angefiihrten Ergebnisse deuten die 
Méglichkeit an, dass auch Verschiedenheiten der Sera Ver- 
schiedenheiten beziiglich der prozentuellen Eisenabspaltung 
bewirken kénnen. In den Seren von zwei normalen Personen 
und einem Patienten mit Hepatitis, der sich im Rekonvales- 
zenzstadium befand, welche allein mit Trichloressigsaure ge- 
fallt wurden, wurden in der Eiweissfallung etwa 40 °/o des 
Kisens zuriickgehalten. Auf ahnliche Weise verhielt sich das 
Serum einer hypochromen Animie mit Hyposideramie (37 y®/o; 
auf Grund des niedrigen absoluten Wertes kann die Retention 
von 59 °/o in diesem Fall mit den 40 °/o der drei erstgenannten 
Falle gleich sein). Das Serum eines Patienten mit akuter Hepa- 
titis (Serumeisen 168 y°/o) hielt nur 5 °/o zuriick. Bei diesen 
Fallen wurde keine pH-Bestimmung im Filtrat vorgenommen, 
es ist aber kaum wahrscheinlich, dass Verschiedenheiten in 
der Pufferwirkung und damit des pH diese abweichenden Er- 
yebnisse erklaren k6nnen. Recht grosse Unterschiede der 
Eisenretention in der Eiweissfallung, von 5—31 °/o, wurden 
unter gleichartigen Versuchsbedingungen auch von MOORE und 
Mitarbeitern (1937a) bei einem gemischten Material aus nor- 
malen und pathologischen Fallen beobachtet. HEILMEYER und 
PLOTNER (1937) stellten einen Unterschied von 30 °/o fest, nach 
Eisenanreicherung von 20—25 °/o. 

Dass gewisse Sera Eisen leichter als andere abspalten kénnen, 
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ergibt sich auch aus den Dialyseversuchen (Serum aus Nabel- 
venenblut, Abb. 8). Es wire von Interesse gewesen, bei einem 
grosseren Material aus normalen und pathologischen Fallen 
die Wirkung der Salzsiiure + Trichloressigsiure mit der Wir- 
kung der Trichloressigsiure allein zu vergleichen, evt. in be- 
stimmten Fillen mit gleichzeitiger Dialyse und Elektrophore- 
seversuchen. Aus zeitlichen Griinden konnte dies aber nicht 
geschehen. 


Schliesslich besitzt in diesem Zusammenhange eine Frage 
ein gewisses Interesse, nimlich wieviel Eisen das Serum maxi- 
mal ganz komplexgebunden halten kann. In Anreicherungsver- 
suchen bis nahezu 1000 y°/o, also bei einem Eisengehalt, der 
betrachtlich alles tibersteigt, was man iiberhaupt in vivo vor- 
findet, war in meinen Versuchen das Eisen noch immer un 
dialysabel. — In der Tat wurde gezeigt (STARKENSTEIN und 
HARVALIK 1933), dass erst bei vielfach grésserem Eisenzusatz. 
500 mg®/o im Gesamtblut iibersteigend, was ungefihr 1 g®/o im 
Plasma entspricht, das komplexbindende Vermégen erschépt! 
ist. 


Ill. Das Verhalten des Serumeisens bei der “in vivo- 
Dialyse‘. 


Der Serumeisengehalt wurde in Blutproben aus der Vena cubitalis vor 
und nach Anlegung einer Venenstase untersucht. Die Stase wurde durch 
eine Blutdruckmanschette, die in der Mitte des linken Oberarms ange 
bracht war, ausgefiihrt. Der Druck wurde bei 80 mm Hg gehalten. Das Blu! 
wurde mit einer groben Fliigelnadel, teils zu Beginn des Versuches aus 
dem rechten Arm, teils unmittelbar vor Aufhebung der Stase aus dem lin 
ken Arm entnommen. Simtliche Versuche wurden bei Erwachsenen vor 
genommen. Ausser Serumeisen wurde auch Serumbilirubin, Serumeiweiss 
Hb, Erythrozytenanzahl und der Himatokritwert sowie — als sicher dia 
lysable Vergleichssubstanz — der Blutzucker bestimmt. 

Das Serumeiweiss wurde refraktometrisch bestimmt. Es ist wahrschein 
lich, dass die Stase auch die nicht durch das Eiweiss bedingte »Restbre 
chung» im Serum steigert, weswegen die refraktometrisch gemessene Ei 
weissteigerung im Staseblut die wirkliche etwas tibersteigen diirfte (vgl. ‘ 
123). Der Blutzucker wurde nach HAGEDORN und JENSEN bestimmt (Dop 
pelanalysen). 


Tabelle 17 gibt das Ergebnis der Staseversuche wieder. 
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Die in Versuch 1—4 angewandte Stasezeit, 1/2 Minute, um- 
fasste und entsprach ungefahr der Zeit, die zur Blutentnahme 
selbst erforderlich war. Dies diirfte ungefahr nach der ge- 
wohnlichen Bezeichnungsweise einer »ganz kurzen Stase» ent- 
sprechen. Wahrend dieser Zeit macht sich keine sichere Ver- 
iinderung der Zusammensetzung des Blutes geltend. Die Stei 
gerung der Erythrozytenanzahl und der Hamatokritwerte ist 
kaum beweisend, und im iibrigen sind die Verinderungen ganz 
uncharakteristisch mit wechselndem Vorzeichen. Sie geben 
iiber die Grésse des methodischen Fehlers eine gewisse Vor 
stellung. 

In Versuch 5—8 wurde eine Stase von 2'/2 Min. angewandt. 
Wahrend dieser Zeit kam es zu einer gewissen Steigerung de1 
simtlichen untersuchten Werte, mit Ausnahme des Blutzuk 
kers (und Vole), der im Gegensatz hierzu abnahm. 

In Versuch 9—12 schliesslich, wo die Venenstase relativ lange 
angehalten hat, nimlich 10—12 Minuten, war der dialysabl 
Blutzucker immer noch vermindert, die tibrigen Werte (mi! 
Ausnahme von Volz) wiesen aber eine Steigerung auf, die in 
den meisten Fillen sehr kraftig hervortrat. Sie betrug fiir da: 
Serumeisen durchschnittlich 17.7 


Besprechung der Ergebnisse. 

Es wurden ingeniése Experimente ausgefiihrt, um zu ermit 
teln, in welchem Masse die in vitro festgestellte Dialysierbar 
keit bzw. Komplexbindung auch den Verhaltnissen in vivo 
entspricht. So hat man z. B. das Verhalten des Blutzuckers in 
dieser Hinsicht durch in vivo-Dialyse bei Hunden durch Ein 
schaltung eiweissdichter Kollodiumschliuche zwischen die A. 
carotis und V. jugularis studiert (v. HESS und Mc GUIGAN, zit 
nach BENNHOLD und Mitarbeitern 1938). Versuche dieser Art 
sind fiir Serumeisen technisch kaum durchfiihrbar. 

Um in der Frage nach den nativen Bindungsverhaltnissen 
zur Klarheit zu kommen, hat man auch die vergleichende 
Jonenanalyse im Blut und im Liquor cerebrospinalis ange- 
wandt. Ein solcher Vergleich ist mit den jetzt zuganglichen 
Werten auch fiir das Eisen méglich. Durch Untersuchungen 
von TAUSSIG und PROKUPEK (1936), SKOUGE (1939) ferner 
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VONKENNEL und TILLING (1940) wissen wir, dass auch der 
Liquor Eisen in einer Konzentration enthalt, die normaler- 
weise 30—40 y/o betragt. Dies kénnte darauf hinweisen, dass 
das Eisen in vivo, im Gegensatz zu in vitro, dialysabel ist. In 
letzter Zeit hat man indessen die Beweisfiihrung nicht aner- 
kennen wollen, die auf der Annahme beruht, dass der Liquor 
ein fertiges »Vivodialysat» darstellt. »Der Liquor cerebrospi- 
nalis ist eben keineswegs ein friedlicher, durch keine Stoff- 
wechselprozesse gestérter Dialysat-Binnensee im Organismus» 
(BENNHOLD in BENNHOLD und Mitarbeiter: » Die Eiweisskérper 
des Blutplasmas», 1938). 

Die Frage nach der Dialysierbarkeit des Serumeisens in vivo 
kann folglich nicht als gelést angesehen werden. Ich hatte den 
Eindruck, dass man durch ein einfaches Arrangement mit ver- 
gleichenden Eisenanalysen in Blutproben, die vor und nach 
einer Venenstauung enthommen wurden, zu grésserer Klarheit 
kommen k6énnte. — Dass Stase die Zusammensetzung des 
Blutes verandert, ist wohl bekannt, dieses Verhalten spielt als 
Fehlerquelle bei Routineanalysen eine Rolle. Die Stasewirkung 
hingt mit der Diffusion von Fliissigkeit aus dem gestauten 
Blute hinaus zusammen. Es diirfte durch eine Analyse des 
Blutes vor und nach Stase mdéglich sein zu entscheiden, wie 
sich die Plasmasubstanzen bei der in vivo-Dialyse durch eine 

natiirliche Membran» -— die Gefisswand und in dem na- 
tiirlichen Blutmilieu verhalten. 

Das Ergebnis derartiger Versuche wurde oben wiedergege- 
ben. Das Serumeisen zeigte iibereinstimmend mit dem Serum- 
bilirubin, Serumeiweiss und den roten Blutkérperchen im Sta- 
seblut eine augenscheinliche Steigerung. Es ist wahrscheinlich, 
dass diese Steigerung wirklich Ergebnis eines Ultrafiltrations- 
effektes ist. Doch sind gewisse Fehlerquellen vorhanden. 

Die Blutstagnation fiihrt zu einer CO2-Ansammlung und zu 
fallendem pH. Das hierdurch verinderte Ionen-Gleichgewicht 
zwischen Blutfliissigkeit und geformten Elementen kénnte zu 
einer deutlichen Verschiebung ganz oder teilweise membran- 
permeabler Elemente (Blutzuckersenkung, bedingt hierdurch?) 
fiihren. In meinen Versuchen konnte aber keine Anderung des 
mittleren Blutk6rperchenvolumens (VolE) als Ausdruck einer 
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deutlicheren Aziditatsverinderung (vgl. HAMPSON und MAIZELS 
1926—27) entdeckt werden. — In einigen Versuchen stieg das 
Serumeisen (Nr. 9) bzw. das Serumbilirubin (Nr.9 und 11) mehr 
als die Eiweisswerte, trotzdem dass die Stasewerte fiir letz- 
tere, auf Grund der Methode (vgl. weiter oben) etwas zu hoch 
liegen diirften. Dass die eisen- und bilirubinreichen Eiweiss 

fraktionen stirker als das Gesamteiweiss zugenommen haben 
sollen, ist kaum wahrscheinlich. Es ist auch kaum anzuneh 
men, dass es sich um die Einwirkung einer »plasmatischen 

Eisen- (BARKAN) und Bilirubinbildung handelt. Eine tiber den 
methodischen Fehler hinausgehende Erklarung kann ich nich! 
geben. 

Die beobachteten Veranderungen der Konzentration zeigte: 
auch bei der gleichen Stasezeit recht bedeutende individuell: 
Variationen. Dies war kaum anders zu erwarten. Das Volumei 
der gestauten Blutmenge und die Gefassverteilung diirfte vo: 
Fall zu Fall betrachtlich unterschiedlich sein, ebenso auch de; 
Zufluss von den Arterien, méglicherweise auch die Permeahi 
litat der Gefasswande. 

Die Ergebnisse lassen sich im grossen und ganzen mit de 
Annahme gut vereinen, dass ein Dialyseeffekt die Hauptroll: 
fiir ihre Entstehung gespielt hat. Mit dieser Annahme stimm 
iiberein, dass das Serumeisen, das Serumbilirubin und das Fi 
weiss ‘durchschnittlich betrachtlich mehr als das Hamoglobi: 
die Erythrozytenanzahl und die Hiaimatokritwerte gestiege 
sind, und zwar bei einer Stase von 10—12 Min. fast um doppe! 
so viel. Ein Fliissigkeitsverlust des Plasmas von, sagen wi 
20 °/o, in einem Blut mit einem Hamatokritwert von 45 °: 
ergibt eine Steigerung der nicht dialysablen Plasmasubstanze 
um 25 °/o, wahrend das Haimoglobin u. s. w. nur 12.3 °/o iib: 
den Ausgangswert hinaus zunimmt. 

Es diirfte berechtigt sein, aus den angefiihrten Versuchse: 
gebnissen den Schluss zu ziehen, dass das Serumeisen (eben: 
wie das Serumbilirubin) auch in vivo und im Verhdltnis 21 
Gefdssmembran nicht dialysabel ist. — Das Ergebnis ste! 
gleichzeitig einen zahlenmassigen Beleg fiir die Gefahren ein: 
langen Stauung bei der Blutentnahme dar. 

Nach Durchfiihrung meiner Versuche stiess ich auf eine A 
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beit von RECKNAGEL (1929—30), der das Bilirubin unter ihn- 
lichen Bedingungen untersucht hat. In verschiedenen seiner 
Versuche wurde eine Stauungszeit von 20 Minuten angewandt. 
Das Bilirubin (bestimmt als »Gelbwert», in gewissen Fallen 
auch als Diazoprodukt) zeigte eine Steigerung bis zu 50 °/o. 
\uch in diesen Versuchen variierte die Bilirubin/Eiweiss-Quote 
betrachtlich. Gleichzeitige Bestimmung des Eiweisses nach 
KJELDAHL und die Refraktometrie zeigten, wie bereits oben 
supponiert, dass die Refraktometerwerte im Staseblut etwas 
zu hoch lagen. — Als dialysable »Kontrollsubstanz» wandte 
RECKNAGEL NaCl an. Dieses soll nach der Stase eine »starke 
\bnahme im Serum, hingegen »nur eine geringe Abnahme» im 
Gesamtblut aufgewiesen haben, was beziiglich der Erythrozy- 
fen »einen vermutlichen Anstieg ihres Chlorgehaltes» bedeuten 
wiirde. Die Voraussetzyngen fiir diesen Schluss sind aber 
schwer zu verstehen. Eine Berechnung an Hand der Tabellen 
von RECKNAGEL zeigt, dass die »starke» Abnahme im Serum 
einem Durchschnittswert von —5.4 °/o (berechnet fiir eine 
Stase von 10-—15 Min.) entspricht, wihrend die »nur geringe 
Abnahme» im Gesamtblut (Stasezeit 10 Min.) — 7.8 °/o betragt. 

Die NaCl-Abnahme im Serum entspricht in den Versuchen 
von RECKNAGEL der Groésse nach der Senkung des Blutzucker- 
gehaltes in meinen Versuchen. 


S 
iS 
ir 
h 
1 

n 
1 
‘I 
ke 
‘Li 
1 


KAPITEL V. 


Das Verhalten des Serumeisens im Tierversuch 
bei Hamolyse. 


Uber das Verhalten des Serumeisens bei vermehrtem Blut- 
zerfall liegen nur unvollstindige experimentelle Angaben vor 
Einzelbeobachtungen zeigten, dass die Zufuhr einer hiimolytisch 
wirkenden Substanz (Phenylhydrazin) zu einer Zunahme de: 
Serumeisens fiihren kann. Die Versuche waren aber nicht aus 
reichend vollstandig, um aufzukliren, wie schnell diese Reak 
tion eintritt, wie lange sie anhalten oder wie stark ausgeprig! 
sie sein kann. Sie geben auch keine Vorstellung dariiber, wi: 
empfindlich das Serumeisen reagiert, ob es bereits einen Aus 
schlag gibt, bevor noch eine Veranderung der Anzahl der rote! 
Blutkérperchen festzustellen ist oder nicht. 

Im folgenden soll tiber die Ergebnisse einer Anzahl voi 
Tierversuchen berichtet werden, die angestellt wurden, um dic 
se allgemeinen Hamolyseprobleme und gleichzeitig auch da 
spezielle Problem, das den supponierten erhdhten Blutzerta! 
in der Neugeborenenperiode beriihrt, zu beleuchten. 

Die Versuche umfassen drei Gruppen: 

I. Kontrollversuche. 

II. Versuche mit Phenylhydrazin-Haimolyse. 

III. Versuche mit Hamolyse durch Aqua dest. 

Als Versuchstiere wurden weisse Kaninchen, iiberwiegend miinnlic! 
Tiere, im Alter von 6—9 Monaten, angewandt. Gewicht im allgemeinen * 
—3 kg. Die Tiere bekamen Kohlriiben, Hafer und Heu. Zur Blutentnahn 
wurde normalerweise die Ohrvene benutzt. Nach Hyperamisierung wurd: 
mit einer mit Heparin befeuchteten Glasspritze und einer Platinnadel 2 
—4 ccm Blut (die geringere Menge im Anamiestadium) entnommen. ID) 
geringe Heparinmenge reichte aus, um die Gerinnung wahrend der Blu 
entnahme zu verhindern. Ein Teil des Blutes wurde unmittelbar nachh 


in ein Réhrchen mit Heparin in Substanz iiberfiihrt, um die gewéhnlich 
hamatologischen Werte zu bestimmen. Im zuriickbleibenden Blut trat fa 
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ausnahmslos Gerinnung ein, weswegen sich die Eisen-, Bilirubin- und Ei- 
weisswerte auch in diesen Versuchen auf Serum beziehen. —- Eine Haimo- 
lyse konnte nicht immer vermieden werden, was zum Teil auf der Art der 
Versuche (i. v. Injektion von Aqua dest., evt. auch Phenylhydrazinwir- 
kung), zum Teil auf technischen Schwierigkeiten beruhte. Die Eisenanalyse 
wird hierdurch nicht beeinflusst, die Bilirubinanalyse konnte aus diesem 
Grunde oder wegen einer vorhandenen Lipiimie nicht immer durchgefihrt 
werden. 

Herzpunktion wurde hauptsiachlich in den Fallen angewandt, in welchen 
wiederholte Ohrvenenpunktionen lokale Thromben veranlasst hatten. Im 
allgemeinen wurde dieser Eingriff gut vertragen, doch kam es zweimal zum 
fod des Tieres innerhalb von 10—15 Minuten. 

Die Analysentechnik war dieselbe wie in Kapitel III angegeben. Beziig- 
lich des »Ha&matin-Fehlers» bei der Hb-Bestimmung (vgl. S. 100) hat 
BARKAN (1937c) gezeigt, dass dieser fiir Kaninchenblut keine derartige grés- 
sere, systematische Abweichung vom menschlichen Blut aufweist, wie man 
sie bei gewissen anderen Tieren vorfindet. Die gewéhnliche Eichkurve 
konnte deswegen ohne Korrektion angewandt werden. Die Eiweisswerte 
sind aus den Refraktometerwerten unter Anwendung des fiir Menschen- 
serum angegebenen Faktors berechnet. Sie kénnen somit absolut gesehen 
keinen Anspruch auf Genauigkeit erheben, wohl aber als Vergleichswerte 
dienen. 

Die von verschiedenen Autoren angegebenen himatologischen » Normal- 
werte» fiir Kaninchen weichen besonders stark von einander ab. Fiir Hb 
werden Mittelwerte von 10 bis 15 g°/o angegeben. JeJer Untersucher muss 
sich folglich fiir sein eigenes Material Normalwerte verschaffen. In Ta- 
belle 18 findet sich eine derartige Zusammenstellung. Von den Versuchs- 


Tabelle 18. Serumetsenwerte und iibrige Blutierte bei 
Kaninchen. Normalmaterial.' 


n M + <(M) 3 
Fe 15 182.1 + 11.4 44.1 
Bil 15 0.44 + 0.05 0.19 
Hb 15 11.32 + 0.29 1.13 
Er 15 5.67 + 0.19 0.72 
Hkw 15 | 36.04 + 0.78 3.04 
Hbk 15 0.313 + 0.003 0.010 
Volg 15 64.1 + 1.3 5.0 
Hbg 15 20.1 + 0.5 1.8 
Ret 11 1.09 
Eiw 10 6.06 


Beziiglich der Bedeutung der Bezeichnungen s. S. 98. 
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tieren waren nur 3 Weibchen. Eine Aufteilung nach dem Geschlecht wurde 
nicht durchgefiihrt. 

Die Serumeisenwerte dieses Materials stimmen gut iiberein mit denen, 
die friiher von THOENES und ASCHAFFENBURG (1934) erhalten wurden 


I. Kontrollversuche uber das Vorhandensein einer 
spontanen Variationstendenz und die Einwirkung 
der Blutentnahme. 


Bei zahlreichen Tieren wurden zwei oder mehrere Blutana- 
lysen ausgeftihrt, bevor mit dem Hamolyse-Versuch begonnen 
wurde. Bei lingeren Intervallen konnten recht bedeutende 
Verainderungen beobachtet werden, speziell beziiglich des Se- 
rumeisens und des Bilirubins (vgl. Teil III). Bei kiirzeren In- 
tervallen waren die Verinderungen beziiglich Serumeisen im 
allgemeinen klein, geringer als die, welche ich beim Menschen 
beobachtete. 

In gewissen Hamolyseversuchen wurden die Blutproben mit 
sehr kurzen Zwischenriumen enthommen. Um zu ermitteln, 
in welchem Masse die Blutverluste an und fiir sich das Serum- 
eisen beeinflussen kénnen, wurden 2 Kontrollversuche ausge- 
fiihrt, der eine absichtlich mit iibertrieben dicht aufeinander 
folgenden Blutentnahmen (Versuch 1 und 2, Teil III; Abb. 9). 

Das Serumeisen wies in diesen Kontrollversuchen Verinde- 
rungen auf, die zu einem Teil sicher als spontane Schwankun- 
gen angesehen werden kénnen. Dariiber hinaus fand sich aber 

yihrend bzw. nach dem ersten Tage eine Tendenz zu einer 
voriibergehenden Senkung, die als eine Reaktion auf den Blut- 
verlust aufgefasst werden diirfte. Dies gilt besonders fiir Ver- 
such 2, in welchem das Serumeisen nach der Blutentnahme 
von insgesamt 20 ccm (= !/s der berechneten Blutmenge des 
Tieres) im Laufe von 24 Stunden Variationen von der Art auf- 
wies, wie sie friiher in Aderlassversuchen beobachtet wurden. 
Im grossen und ganzen waren aber die beobachteten Serum- 
eisenverschiebungen miassig, naherten sich nicht einmal den 
ausseren Grenzen des normalen Variationsgebietes. 

Von den iibrigen untersuchten Blutbestandteilen zeigte das 
Bilirubin in kurzer Zeit sehr grosse Veranderungen. Es ist des- 
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wegen klar, dass Verdnderungen des Bilirubingehaltes nur 
dann Bedeutung als Ausdruck spezifischer Beeinflussungen zu- 
gemessen werden kann, wenn sie sehr deutlich sind und eine 
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Abb. 9. Kontrollversuch. Einwirkung haufiger 
Blutprobe-Entnahmen auf den Serumeisenwert 
und die iibrigen Blutwerte. Kaninchen Nr. 1. 


feste Tendenz aufweisen. Die Riickwirkung auf Hb und Er 
entspricht den zusammengelegten initialen Blutverlusten. Die 
etwas steigende Reticulozytenanzahl deutete auf eine kompen- 
satorisch gesteigerte Knochenmarksaktivitat. 
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I. Phenylhydrazin-Haimolyse. 


Phenylhydrazin ist ein allgemeines Zellgift, in niedrigeren Konzentra- 
tionen wirkt es aber doch einigermassen elektiv auf die roten Blutkérper- 
chen. Diese werden zum Zerfall gebracht, und zwar teilweise intravasal und 
teilweise durch eine gesteigerte Phagozytose (EPPINGER 1937). Auf diese 
Hamolysewirkung bei massiger Giftwirkung im iibrigen baut sich die Phe- 
nylhydrazintherapie bei Polyzythaimie auf. Hierbei wurde es in der letz- 
ten Zeit teilweise durch ein angeblich weniger toxisches Derivat, das Ace- 
tvylphenylhydrazin, ersetzt. Der anamiehervorrufende Effekt dieses Pri- 
parates scheint indessen weniger ausgesprochen zu sein (KATCHOURA 1935). 

In meinen Versuchen wandte ich ausschliesslich Phenylhydrazin-Hydro- 
chlorid an, das durch subcutane Injektion verabreicht wurde. Die Lésung 
wurde jedesmal frisch hergestellt. 0.1 g Phenylhydrazin-Hydrochlorid wurde 
in Aqua dest. aufgeschlemmt und mit 10 °/o NaOH neutralisiert. Hierbei 
wurde eine schwach gelb gefirbte, opaleszente Lésung erhalten, die auf 10 
oder 100 ccm verdiinnt wurde. 

Eine stirkere Allgemeinbeeinflussung der Tiere konnte nicht bemerkt 
werden. Die manchmal intensive Animie verriet sich — ausser in der 
Blasse der Schleimhaute — nur in einer gewissen Dyspnoe und einer etwas 
herabgesetzten Beweglichkeit. 


Es wurden insgesamt 8 Phenylhydrazinversuche nach fol- 
gendem Schema ausgefiihrt: 


Gruppe Dosierung des Phenylhydrazins 
A 0.01 g/kg tiglich, 3 Tage lang ..................... d 


3 0.01 g/kg, Einzeldosen mit Intervall von 7 Tagen 1 
C 0.001—0.0005 g/kg, Einzeldosen mit Intervali 


> >? 
3 


Gruppe A. (Versuch 3—6, Teil III]; Abb. 10.) 


In diesen Versuchen trat der blutkérperchendestruierende 
Effekt des Phenylhydrazins ausserordentlich stark hervor, das 
Hb sank maximal von 11.4 auf 2.8 g°/,. Das Hb-Minimum wur- 
de 3—5 Tage nach der 1. Injektion erreicht. In diesem Zeit- 
punkt hatte bereits eine gewaltige Retikulozytenkrise einge- 
setzt (Max. 64.2 °/,!), die in sehr kurzen Zeit, in 1—2 Wochen, 
die Blutwerte wieder in die Nahe des Ausgangsniveaus zuriick- 
fiihrte. 

Gleichzeitig wies die Eisenkurve typische, kraftige Verande- 
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rungen mit starker initialer Steigerung auf, die spater von 
einer ausgesprochenen Senkung gefolgt wurden. 

Die Serumeisensteigerung setzte sehr schnell ein. In Versuch 
5 war bereits bei der ersten Probeentnahme nach 3 Stunden der 
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Abb. 10. Hiamolyseversuch. Serumeisenwerte 
und iibrige Blutwerte nach subkutaner Injek- 
tion von Phenylhydrazin-Hydrochlorid (0.01 
g/kg KOrpergewicht an 3 aufeinander folgenden 
Tagen). Kaninchen Nr. 6. 


Maximalwert erreicht, was eine Verschiebung von 174—515 
y°/o bedeutete. In Versuch 6, in welchem die Blutentnahmen 
mit kurzen Intervallen ausgefiihrt wurden, gab das Serum- 
eisen einen kraftigen Ausschlag, von 115—296 y°/o bereits 15 
Min. nach der ersten Phenylhydrazininjektion, in einem Zeit- 
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punkt, in welchem der Hb-Wert noch keine Verinderung auf- 
gewiesen hat. Das Serumeisen stieg dann successiv weiter, bis 
das gewohnliche Niveau, etwa 500 y°/o, erreicht war. 

Ein etwas abweichendes Verhalten zeigte Versuch 3, in wel- 
chem die kontinuierlich steigende Serumeisenkurve ihr Maxi- 
mum 515 y°/o erst 3 Tage nach der letzten Phenylhydrazinin- 
jektion erreichte. Der Hb-Abfall war in diesem Versuch der 
stirkste, der zur Beobachtung kam, nimlich bis etwa '/4 des 
Ausgangswertes. Es ist méglich, dass dichter aufeinander fol- 
gende Blutentnahmen auch in diesem Falle eine ausgesproche- 
nere voriibergehende Steigerung wihrend der ersten 24 Stun- 
den nach der eingeleiteten Phenylhydrazinbehandlung aufge- 
deckt hitten (vgl. Versuch 7 weiter unten). 

Unabhangig von den recht stark variierenden Ausgangswer- 
ten des Serumeisens, von 115—252 y°/o, stieg dieses in simtli- 
chen Versuchen bis zu ungefihr demselben Maximalwert, nim- 
lich etwa 500y°/o. 3—5 Tage verblieb es auf einem erhéhten 
Niveau, im allgemeinen zwischen 3—400 y°/o. Die wiederholten 
Phenylhydrazininjektionen schienen jedesmal zu einer neuen, 
voriibergehenden Steigerung um 50—60 y°/, zu fiihren. (Ver- 
such 6. Die Signifikanz wird aber dadurch vermindert, dass 
eine gleich kriftige »spontane» Steigerung spiiter beobachtet 
wurde, freilich erst nach einem viel lingeren Intervall, niim- 
lich 2 Tagen im Vergleich zu einer Stunde). 

Das Serumeisen hielt sich immer noch hoch in der begin- 
nenden, bisweilen sogar bei der kulminierenden Reticulozy- 
tenkrise. Erreichte aber die Erythrozyten- und Hb-Regenera- 
tion einen solchen Umfang, dass die Destruktionstendenz tiber- 
kompensiert wurde, die Erythrozyten- und Hb-Werte zu stei- 
gen begannen, so sank das Serumeisen bis zu Werten an der 
Unterkante des Normalen. In Versuch 6, in welchem das Ver- 
suchstier recht niedrige Werte vor dem Himolyseversuch auf- 
wies, war der Abfall besonders steil und fiihrte bis zu einem 
fiir ein Kaninchen so niedrigen Wert wie 73 y°/o. Nachdem die 
Hamoglobinwerte wieder begannen, sich dem Ausgangswerte 
zu nahern, kam es auch zu einer successiven Erholung des Se- 
rumeisens. Auch in den tibrigen Versuchen konnte als Schluss- 
phase eine Tendenz des Serumeisens, zu dem Ausgangsniveau 
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zuriickzugehen oder iiber es hinaus zu gelangen, festgestellt 
werden. 

Das Serumbilirubin zeigte in diesen Versuchen, trotz der 
ausserordentlich starken Blutdestruktion, nur einmal einen 
Wert, der sicher erh6ht war (1.18 mg®/o in Versuch 6, in wel- 
chem das Tier bereits vor der Phenylhydrazinzufuhr successiv 
steigende Bilirubinwerte zeigte, weswegen der Ausgangswert 
so hoch wie 0.94 mg°/) lag). In drei der 4 Versuche lagen die 
Bilirubinwerte wihrend der vorsichgehenden intensiven Phe- 
nylhydrazinwirkung unter dem mittleren Niveau. Diese Ergeb- 
nisse sind aus zwei Gesichtspunkten wesentlich: 

1. Sie zeigen, dass das Phenylhydrazin in diesen Versuchen 
keine solche Wirkung auf die Leber ausgeiibt haben kann, 
dass stiirkerer Anlass besteht zu vermuten, dass das Verhalten 
des Serumeisens hierdurch beeinflusst worden ist. — 2. Sie 
stellen eine weitere Stiitze fiir die Auffassung dar, dass nicht 
einmal ein gewaltiger Blutzerfall zu einer Hyperbilirubinaimie 
fiihren muss, wenn das Funktionsvermégen der Leber intakt 
ist. Bei Diskussionen tiber die Pathogenese des Icterus neonato- 
rum ist es wichtig, sich daran zu erinnern. 

Von den Beobachtungen, die im tibrigen gemacht wurden, 
soll nur eine angefiihrt werden. Als die Reticulozytenkrise ihr 
Maximum erreicht hatte, zeigte das mittlere Volumen der roten 
Blutkérperchen eine solche Zunahme (— 100 °/o), dass man 
annehmen muss, dass die neu hinzugekommenen, unreifen 
Zellen ein mittleres Volumen, etwa dreimal so gross wie das nor- 
male, gehabt haben miissen. Die abnehmenden Hbk-Werte zeig- 
ten gleichzeitig eine unvollstandige Hb-Sittigung. — Im Gegen- 
satz zu dieser Regenerationsreticulozytose mil grossen, unge- 
sittigten Formelementen fand sich auch in einem friihen Sta- 
dium eine Anhaufung reticulirer Elemente, die nicht auf das 
Durchschnittsvolumen oder die Hb-Sattigung einwirkte. Dies 
zeigte sich am deutlichsten in Versuch 4. Die Reticulozyten- 
kurve zeigte dort ausgesprochen zwei Gipfel. Bereits 6 Stunden 
nach der begonnenen Phenylhydrazinbehandlung trat eine Re- 
ticulozytose von etwa 20 °/o, entsprechend 850 000 Er/emm, auf. 
Nach zweimal 24 Stunden war der Reticulozytenwert auf 4.4 °/, 
gesunken, aber nach weiteren 3 Tagen war er wieder auf 57.2 
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°/o, entsprechend 800000 Er/emm in dem stark animischen 
Blute, gestiegen. — Es diirfte die Annahme berechtigt sein, 
dass die in einem friihen Geschehen auftretenden, an Volumen 
und Hb-Gehalt normalen Reticulozyten den Ausdruck einer 
Toxinwirkung auf die Erythrozyten des strémenden Blutes 
darstellen, also eine Degenerationsreticulozytose im Gegensatz 
zu der spiter auftretenden Regenerationsreticulozytose. Die 
Degenerationsreticulozyten verschwinden durch den Zerfall 
der Formelemente, die Regenerationsreticulozyten »verschwin- 
den» durch Reifung zu Zellen ohne Reticulum. — In anderen 
Versuchen zeigten die Kurven fiir die beiden verschiedenen Re- 
ticulozytentypen eine Tendenz zu verschmelzen (vgl. Ver- 
such 6). 


Gruppe B. (Versuch 7, Teil Ill; Abb. 11.) 


Der animisierende Effekt einzelner Phenylhydrazininjektio- 
nen war, verglichen mit dem der vorhergehenden Versuche, mit 
wiederholten Injektionen derselben Dosis (0.01 g/kg), missig. 
Das Hb sank von 12.4 auf 7.3 g®/o nach der ersten Injektion 
und von 9.6 auf 7.2 °/o nach der zweiten. Die Reticulozyten- 
reaktion war kraftig. 10 Tage nach der zweiten Phenylhydra- 
zininjektion war der Hb-Wert wieder zur Norm zuriickge- 
kehrt. 

Das Serumeisen zeigte wie gewohnlich eine schnelle und 
kriftige Reaktion. Nach 1 Stunde war es von 225 auf 445 y°/o 
gestiegen. Nach 6 Stunden war es etwas gesunken. Als der 
niedrigste Hb-Wert festgestellt wurde, nimlich 7.3 g®°/o nach 
4 Tagen, nahm das Serumeisen bereits stark ab. Dies diirfte da- 
fiir sprechen kénnen, dass das wirkliche Hb-Minimum in die- 
sem Zeitpunkt bereits tiberschritten war. 

Die nach 7 Tagen wieder aufgenommene Phenylhydrazin- 
injektion wirkte auf das Serumeisen noch kriftiger ein als die 
erste, trotzdem der an den Er- und Hb-Werten abgelesene Hi- 
molyseeffekt geringer ausgesprochen war (beruhte dies auf 
dem »mobilisierten» Knochenmark oder auf den »toxinresis- 
tenten» Reticulozyten?). — Von dem niedrigen Ausgangswert 
100 y°/o stieg das Serumeisen in 1 Stunde auf 525 y°/o, in 6 Stun- 
den auf 541 y/o. In ihrem weiteren Verlauf wich diese zweite 
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Abb. 11. Himolyseversuch. Serumeisenwerte und 
iibrige Blutwerte nach subkutaner Injektion von 
Phenylhydrazin-Hydrochlorid (0.01 g/kg Kérperge- 
wicht mit 7 Tg. Zwischenraum). Kaninchen Nr. 7. 


Kurve nicht auffillig von der initialen ab. Auffallend ist die 
recht starke reaktive Steigerung in der Schlussphase. 

Das Serumbilirubin zeigte Variationen ohne sichere Tendenz 
und die ganze Zeit iiber innerhalb des Normalgebietes. 


Gruppe C. (Versuch 8—10, Teil II]; Abb. 12.) 


Diese Versuche wurden mit sehr kleinen Phenylhydrazin- 
dosen ausgefiihrt, um zu entscheiden, inwieweit das Serumei- 
sen ein empfindlicherer Indikator fiir den Blutzerfall ist als 
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Abb. 12. Hamolyseversuch. Serumeisenwerte und iibrige 
Blutwerte nach subkulaner Injektion von kleinen Pheny]- 
hydrazin-Hydrochlorid-Dosen (0.001 bzw. 0.0005 g/kg 
Kérpergewicht). Kaninchen Nr. 9. 


die Himoglobinwerte. 0.001 g/kg Phenylhydrazin ergab in al- 
len Versuchen eine leichte, voriibergehende Hb-Senkung (max. 
1.6 g®°/o), die freilich in keinem Falle zu Werten unterhalb der 
Normalgrenze fiihrte. Mit 0.0005 g/kg war die Wirkung auf 
das Hb vollig unsicher. 

Bei der grésseren Phenylhydrazindosis (0.001 g/kg = 1/10 
der in Gruppe A und B angewandten) gab das Serumeisen in 
jedem der 3 Versuche einen prompten Ausschlag mit 60—70 
¥°/,. Die hierbei erreichten Werte lagen in keinem Fall ausser- 
halb des normalen Variationsgebietes, es diirfte aber doch be- 
rechtigt sein anzunehmen, dass die regelmiassig auftretende 
Steigerung nicht durch Spontanvariationen bedingt wurde, 
sondern einen Himolyseeffekt darstellte. — Bei der niedrigsten 
Dosis (0.0005 g/kg ='*/.) der Dosis in Gruppe A und B) war 
dieser hingegen vollig unsicher. Es ist méglich, dass eine friiher 
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vorgenommene Analyse — die Analyse wurde 3—4 Stunden 
nach der Injektion vorgenommen — eine Steigerung aufge- 
zeigt hatte, doch es ist auch méglich, dass die Phenylhydrazin- 
konzentration in diesem Falle zu schwach war, um iiberhaupt 
einen Zerfall der Blutkérperchen bewirken zu kénnen. 


Besprechung der Ergebnisse. 

Frither veréffentlichte Angaben iiber das Verhalten des Se- 
rumeisens bei der Phenylhydrazinhimolyse sind sehr unvoll- 
standig und widersprechen einander. BARKAN (1936b) fand so- 
mit bei Kaninchen nach einer Phenylhydrazinzufuhr von einer 
Woche, die zu einer schweren Animie fiihrte, in drei von vier 
Fallen eine Abnahme des Eisengehaltes im Blutplasma, im 4. 
Falle ergab sich keine Veriinderung. — Von den beim Men- 
schen durchgefiihrten Untersuchungen tiber die Phenylhydra- 
zinhamolyse und ihre Einwirkung auf das Serumeisen stam- 
men die Werte von MOORE und Mitarbeitern (1937b),. von einem 
vorher mit Venesektion behandelten Polyzythimiepatienten. 
Die Serumeisensteigerung war in diesem sorgfaltig verfolgten 
Fall recht unbedeutend, von 40 auf 80 y/o. Sie trat ausserdem 
auffallig spat ein, erst nach einer Behandlung von mehreren 
Wochen und erst nachdem die Hb-Werte bereits eine betriicht- 
liche Abnahme aufwiesen. Bedeutend stirkere Verschiebungen 
beobachteten HEILMEYER und PLOTNER (1937). Nach Verab- 
reichung von 0.05 gX4 Phenylhydrazin an 2 normale Perso- 
nen wahrend 3 Tage stieg das Serumeisen von 134 auf 317 y°/o 
bzw. von 122 auf 216 y°/o. Wie stark die Blutdestruktion in 
diesen Fallen war, lasst sich nicht beurteilen, da die Hb- und 
Er-Werte nicht angegeben wurden. Aus dem Ergebnis von 
zwei ihnlichen Versuchen von SKOUGE (1939) wiirde man am 
ehesten zu der Annahme geneigt sein, dass auch ein unbedeu- 
tend erhéhter Blutzerfall kraftigen Serumeisenverschiebungen 
entsprechen kann. Die Hb-Werte hatten nach einer Phenyl- 
hydrazinbehandlung von 3 bzw. 4 Tagen (0.05 gX4) um 4 °%o 
bzw. 1 °/o abgenommen (Er-Werte aber betrichtlich mehr: 
0.56 bzw. 1.57 Millionen), waihrend das Serumeisen im glei- 
chen *Zeitpunkt von 94 auf 171 y°/o bzw. 73 auf 204 y°/o gestie- 


gen war. 


136 BO C:SON VAHLQUIST 


Die Ergebnisse meiner eigenen Versuche zeigen, dass ein 
durch Phenylhydrazinzufuhr (0.01 g/kg Kérpergewicht) im 
Tierversuch hervorgerufener Blutzerfall konstant zu _ einer 
voriibergehenden starken Serumeisensteigerung fiihrt. Die Se- 
rumeisensteigerung setzt ausserordentlich schnell ein. Bei einer 
Blutentnahme 15 Min. nach der ersten Phenylhydrazininjek- 
tion war sie bereits hochgradig, trotzdem der Hb-Wert in die- 
sem Zeitpunkt nicht nachweisbar verindert war. Nach 1—6 
Stunden war in der Regel der Maximumwert erreicht. Unab- 
hangig vom Ausgangswert des Serumeisens liegt dieser bei 
etwa 500 y°/o. So lange die fallenden Hb-Werte eine dominie- 
rende Destruktionstendenz anzeigen, gewOhnlich 3—5 Tage 
lang, halt sich das Serumeisen auf einem hohen Niveau, ge- 
wohnlich iiber 300 y°/o. So bald aber die Regeneration das 
Ubergewicht bekommt und die Hb-Werte zu steigen beginnen, 
stiirzt der Serumeisengehalt (wie bei der pernizidsen Anamie 
wihrend der Leberbehandlung) auf niedrige Werte. Er steigt 
dann spiiter wieder an, bei gewissen Fallen iiber den Ausgangs- 
wert, wenn der Hb-Wert sich der Norm nihert. 

Auch bei kleinen Phenylhydrazindosen kann die Serumeisen- 
steigerung zu beobachten sein, wenn auch die Beeinflussung 
des Hb gering ist. Eine Serumeisensteigerung ohne eine irgend- 
wie nachweisbare Hb-Herabsetzung konnte aber in keinem 
Falle mit Sicherheit festgestellt werden (Ausnahme: in der 
initialen Haimolysephase wie in Versuch 6). 

Die Annahme diirfte berechtigt sein, dass die nach Phenyl- 
hydrazin in Dosen von = 0.001 g/kg regelmiissig auftretenden 
Serumeisenvariationen eine direkte Folge der Himolysewir- 
kung des Phenylhydrazins sind. Auf Grund der normalen Bili- 
rubinwerte ist ein an und fiir sich vorstellbarer Einfluss einer 
toxischen Leberveriinderung auf jeden Fall unwahrscheinlich. 
Die Variationen des Serumeisens kénnen auf folgende Weise 
erklart werden: Dem Zerfall der Blutkérperchen folgt ein Ha- 
moglobinzerfall. Das hierbei in grosser Menge freigemachte 
Eisen kann von den Depotorganen nicht unmittelbar aufge- 
nommen werden, sondern wird zu einem Teil im Blutplasma 
akkumuliert — das Serumeisen steigt an. Nachdem die Blut- 
regeneration in Gang gekommen ist, sich durch eine Regene- 
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rationsreticulozytose ausdriickend, steigt der Eisenverbrauch 
im Knochenmark, und das initial sehr hohe Niveau sinkt etwas, 
halt sich aber immer relativ hoch, so lange die Destruktions- 
tendenz iiberwiegt. So bald aber die Regeneration das Uber- 
gewicht erhiilt, wird die Eisenmenge, die bei der Hb-Neubil- 
dung verbraucht wird, grésser als die, welche durch den Hb- 
Zerfall frei wird, und in dem Masse, in dem das in den Depots 
gelagerte Eisen nicht ausreichend schnell mobilisiert werden 
kann, wird das Eisen des Blutplasmas in Anspruch genommen. 
Das Serumeisen sinkt auf ein niedriges Niveau. Es steigt dann 
wieder, wenn das Depoteisen zustrémt. — Dass BARKAN in 
seinen Versuchen mit Phenylhydrazinanimisierung tiberwie- 
gend eine Senkung des Serumeisengehaltes fand, muss darauf 
beruht haben, dass die Analysen in einem so spiten Zeitpunkt 
ausgefiihrt wurden, dass die Regeneration bereits itiberhand 
genommen hat. 

Die Variationen der Intensitaét und vor allem der Dauer der 
Serumeisensteigerung, die in meinen Versuchen hervorgetreten 
sind, wiirden zu einem Teil dadurch zu erkliren sein, dass die 
Hamolysewirkung trotz konstanter Phenylhydrazindosis etwas 
verschieden ausgefallen ist. Zu einem Teil beruhen sie viel- 
leicht aber auch darauf, dass die Eisendepotorgane (Retikulo- 
endotheliales System) von Anfang an verschieden gefiillt wa- 
ren, bzw. ein unterschiedliches Vermégen aufgewiesen hatten, 
Sisen schnell aufzunehmen. — Aus derartigen Versuchen wie 
den vorliegenden erhalt man im iibrigen einen Eindruck, wel- 
che enorme Kapazitit die Depotorgane haben. Wenn auch 
nicht mit Sicherheit behauptet werden kann, dass die Depots 
sich exakt um das gesamte bei Blutzerfall freigemachte Eisen 
annehmen, so war deren Eisenvorrat doch ausreichend, um 
den Wiederaufbau von etwa 3/4 der gesamten Hb-Menge direkt 
zu ermdoglichen. 

Die Ergebnisse der Phenylhydrazinversuche deuten darauf 
hin, dass das Serumeisen ein guter Indikator fiir das Gleich- 
gewicht zwischen Hb-Destruktion und Hb-Neubildung ist. Bei 
dominierender Destruktion oder bei gesteigertem aber balan- 
ciertem Hb-Umsatz liegt der Serumeisenwert abnorm hoch 
oder zumindest hoch normal. Bei dominierender Regeneration 
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liegt er niedrig. — Mit Hilfe des Serumeisens muss man des- 
wegen beim Vorliegen eines hamolytischen Zustandes ent- 
scheiden kénnen, ob ein gewisser gesenkter Hb-Wert von ei- 
ner Phase mit abnehmenden bzw. balancierten Hb-Werten her- 
stammt oder ob er aus einer Phase mit steigenden Hb-Werten 
abzuleiten ist. Diese Ergebnisse machen es auch erklarlich, 
dass die Serumeisenwerte bei himolytischem Ikterus betracht- 
lich variieren kénnen, je nachdem in welchem Stadium sich 
die Krankheit bei der Blutentnahme befindet. 


Ii. Versuche mit Haimolyse durch Aqua dest. 


Als Kontrolle der bei den Phenylhydrazinversuchen erhal- 
tenen Ergebnisse wurden einige Versuche mit Himolyse durch 
Aqua dest. ausgefiihrt. Die Beeinflussung des Serumeisens 
durch andere Faktoren als die erhéhte Blutdestruktion kann 
unter diesen Verhaltnissen ausgeschlossen werden. 


Autoren, die friiher zu anderem Zwecke die Aqua dest.-Hamolyse ange- 
wandt haben, haben sehr grosse Mengen destillierten Wassers angewandt, 
namlich 100—200 ccm, und haben hierbei eine starke Abnahme des Hb 
erhalten (vgl. STARUP 1934, HENRIQUES und ORSKOV 1936). Um einen zu 
starken Verdiinnungseffekt zu vermeiden, wurden in meinen eigenen Ver- 
suchen geringere Mengen Aqua dest. angewandt, namlich 16 bzw. 30 ccm, 
die aber schnell injiziert wurden (Versuch 11 und 12, Teil III; Abb. 13). 


Aus dem Versuchsteil und Abb. 13 geht hervor, dass das Hb 
unter den vorliegenden Verhaltnissen recht schwach beein- 
flusst wird, bei der grésseren Aqua dest.-Menge eher weni- 
ger. Dass wirklich ein Blutkérperchenzerfall (intravasal) vor- 
gelegen hat, war hingegen ziemlich deutlich daraus zu ersehen, 
dass das Blutplasma (trotz gelungener Venenpunktion) in bei- 
den Versuchen nach 1 Stunde eine deutliche Himolyse auf- 
wies. Diese war nach 3—4 Stunden schwacher, aber immer 
noch deutlich. 

Das Serumeisen wies auch in diesen Versuchen eine Er- 
héohung auf. Diese war trotz Verdiinnung des Plasmas bereits 
bei der ersten Blutentnahme nach 1 Stunde deutlich. Sie be- 
trug maximal 44 bzw. 88 y°/o, was ungefahr der Wirkung von 
0.001 g/kg Phenylhydrazin entspricht. Der aus dem Verhalten 
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Abb. 13. Hiamolyseversuch. Serumeisenwerte 
und iibrige Blutwerte nach intravenéser Injek- 
tion von Aqua redestillata. Kaninchen Nr. 11. 


der Hb-Werte herauszulesende Blutzerfall scheint auch unge- 
fahr derselbe zu sein wie nach der angegebenen Phenylhydra- 
zindosis. — Nach 24 Stunden war die Serumeisenzunahme in 
den Hiamolyseversuchen mit Aqua dest. vollig zuriickgegan- 
gen, in einem der Versuche kam es anschliessend daran zu 
einer starken, voriibergehenden Senkung. — 

Die Ergebnisse der Hiamolyseversuche durch Aqua dest. 
stimmen also prinzipiell mit denen der Phenylhydrazin-Ha- 
molyseversuche iiberein, wenn auch die Serumeisenverschie- 
bungen aus den angegebenen Griinden nicht so stark ausge- 
pragt waren. 


KAPITEL VI. 


Das Verhalten des Serumeisens bei Versuchstieren 
wahrend und nach Aufenthalt in der Unterdruck- 
kammer.! 


Der Aufenthalt in verdiinnter Luft fiihrt durch Sauerstoff- 
mangel zu kompensatorischen Phainomenen verschiedener Art, 
u. a. zu Polyzythimie. Dies ist sowohl durch Beobachtungen 
bei Menschen, die sich in grosser Héhe aufhalten, als auch 
durch Tierexperimente in der Unterdruckkammer wohl be- 
kannt. — Man ist der Ansicht, dass eine gewisse initiale Stei- 
gerung der Erythrozytenwerte durch ein AusstrOémen blutkor- 
perchenreichen Depotblutes zustandekommt. Die Polyzytha- 
mie ist aber hauptsichlich das Ergebnis einer erhéhten Kno- 
chenmarksaktivitat. 

Die Wiederherstellung normalér atmosphiirischer Druckver- 
haltnisse bewirkt das Zuriickgehen der Polyzythimie. Nach 
zahlreichen Autoren geschieht dies successiv, im Verlaufe von 
Wochen. Andere Autoren haben hingegen geltend gemacht, 
dass ein im Zusammenhang mit der Reakklimatisation einset- 
zender vermehrter Blutzerfall die Erythrozytenwerte sehr 
schnell auf das Ausgangsniveau zuriickfiihren kénnen soll. Die 
letztgenannte Auffassung wurde in der padiatrischen Literatur 
im allgemeinen angenommen. Mit diesem Ausgangspunkt hat 
man den supponierten vermehrten Blutzerfall waihrend der 
Neugeborenenperiode als eine natiirliche Reakklimatisations- 
erscheinung im Zusammenhang mit der Aufhebung der fétalen 
Hypoximie angesehen. Diese Betrachtungsweise hat auch bei 


‘ Durch freundliches Entgegenkommen des Vorstandes des Pathologi- 
schen Institutes der Univ. Uppsala, Herrn Prof. RoBIN FAHRAEUS, wurde 
mir die Méglichkeit gegeben, bei der Ausfiihrung dieser Untersuchungen 
die Unterdruckapparatur des Institutes zu beniitzen. 
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der Diskussion tiber die Pathogenese des Icterus neonatorum 
eine grosse Rolle gespielt. 

Es erschien vorstellbar, dass die Serumeisenanalyse eine 
klarere Vorstellung tiber den Mechanismus beim Zuriickgehen 
der Erythrozytenanzahl wahrend der Reakklimatisationspe- 
riode ergeben kénnte. Freilich tendiert sowohl eine herabge- 
setzte Regeneration wie auch ein vermehrter Blutzerfall da- 
hin, das Serumeisen in der gleichen, steigenden Richtung zu 
verschieben. Man diirfte aber erwarten, eine ausgeprigtere 
Hypersideramie zu finden, wenn wirklich ein stark vermehr- 
ter Blutzerfall vorliegt. 

Im folgenden soll tiber Ergebnisse von Unterdruckversu- 
chen berichtet werden, in welchen besonders das Verhalten 
des Serumeisens in der auf die Aufhebung des Unterdruckes 
unmittelbar folgenden Zeit beriicksichtigt wurde. In einem an- 
deren Zusammenhang (Kapitel X) sollen diese Ergebnisse mit 
den Ergebnissen von Serumeisenanalysen bei Siuglingen, die 
in der Zeit unmittelbar nach dem Partus, also bei der Auf- 
hebung der fétalen Hypoximie, erhalten wurden, zusammen- 
gestellt werden. 

Als Versuchstiere dienten Kaninchen. Beziiglich Technik der Blutent- 
nahme, Normalwerte u. s. w. sei auf das vorhergehende Kapitel verwiesen. 

Die Unterdruckkammer bestand aus einem mit einem Fenster versehe- 
nen, liegenden Eisenzylinder von den Dimensionen: Diameter 35 cm, Liinge 
50 cm. Der Unterdruck wurde durch eine Wasserstrahlpumpe erzeugt und 
mit einem Hg-Ventil reguliert. Durch eine Glasglocke wurde die Zufuhr 
von frischer Luft, ca 1 Liter/Min., vermittelt. 

Die Versuche wurden bei einem Druck ausgefiihrt, der 34—39 cm Hg 
niedriger als der atmosphirische war (entspricht einem Luftdruck in der 
Héhe von etwa 4—5000 m iiber dem Meeresspiegel). Der Unterdruck wurde 
im Laufe von 20 Min. eingesetzt und direkt aufgehoben. Die Blutentnahme 
konnte in der Regel 10 Min. spiter vorgenommen werden. In den ver- 
schiedenen Versuchen wurden die Tiere eine verschieden lange Zeit, von 
8—10 Tagen, bei Unterdruck gehalten. 


15 wur- 


Es wurden 4 Versuche ausgefiihrt. In Versuch 13 
den v6llig ausgewachsene Tiere benutzt, zu Versuch 16 ein 
jiingeres Tier. Die Kaninchen erhielten in der Unterdruckkam- 
mer Hafer, Heu und Wasser. Fiir die alteren Tiere war die 
Futter- und Fliissigkeitsaufnahme nicht ganz zufriedenstel- 
lend, weswegen es zu einer deutlichen Gewichtsabnahme kam. 
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Wie wir sehen werden, beeinflusste dies durch Eintrocknung 
auch das Blut. Das jiingere Versuchstier befand sich hingegen 
wiahrend der ganzen Versuchszeit bei bestem kérperlichen Be- 
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Abb. 14. Versuch bei Unterdruck. Serumeisenwerte und 
iibrige Blutwerte vor, wahrend und nach 9 Tagen 
Aufenthalt in verdiinnter Luft. Kaninchen Nr. 14. 


DAS SERUMEISEN 143 


Das Ergebnis der Versuche wird in Teil III sowie in 
Abb. 14 wiedergegeben. 

Die Erythrozyten- und Hb-Werte zeigten wihrend des 
Aufenthaltes in der Unterdruckkammer regelmissig eine Stei- 
gerung. In zweien der Versuche (Nr. 13 und 14) war diese sehr 
stark, die erreichten Werte tiberstiegen den Ausgangswert mit 
40—60 °/o. Die gleichzeitig ausgefiihrten Eiweissanalysen zeig- 
ten indessen, dass es sich hierbei zum Teil um ein Eintrocknen 
des Blutes handelte (die Hypoxaimie an sich scheint das Se- 
rumeiweiss bei Kaninchen nicht zu beeinflussen, vgl. LOEwy 
1932). Unter Leitung der Eiweiss- und Hamatokritwerte kann 
man berechnen (vgl. S. 122), dass der Eintrocknungseffekt in 
diesem Falle nahezu die Halfte der beobachteten Steigerung 
bedingt haben diirfte. In Versuch 15 war die Eiweisszunahme 
im Verhaltnis zur Erythrozyten- und Hb-Steigerung so stark, 
dass der reine Hypoximieeffekt nicht mehr als schwach ge- 
wesen sein kann. In Versuch 16 war die Er- und Hb-Steige- 
rung missig, beruhte aber offenbar auf einer reinen Hypoxii- 
miewirkung — die Eiweisswerte nahmen nicht zu. In den Fal- 
len, in welchen die Reticulozytenwerte bestimmt wurden, zeig- 
ten diese als Ausdruck einer gesteigerten Knochenmarkstitig- 
keit eine leichte Steigerung. Wiederhoite Bestimmungen der 
osmotischen Resistenz in einem Versuch (Nr. 16) wahrend und 
nach Aufhebung des Unterdrucks deuten eine etwas gesteiger- 
te maximale Resistenz unter diesen Verhiltnissen an, weisen 
aber im iibrigen keine grésseren Verinderungen nach. 

Bei Aufhebung des Unterdrucks zeigten die Er- und Hb- 
Werte nur in Versuch 16 einen kontinuierlichen und gleich- 
zeitig schnellen Riickgang auf das Ausgangsniveau. In Ver- 
such 13 und 14 wiesen sie initial eine deutliche Verminderung 
auf, die mit der vermehrten Wasseraufnahme in Zusammen- 
hang gebracht werden kann (abnehmende Eiweisswerte). Hier- 
auf kam es aber zu einer sekundiren Steigerung, die erst spi- 
ter einer langsam sinkenden Tendenz Platz macht. In Versuch 
15 ging das Tier nach einer Herzpunktion, kurz nach Aufhe- 
bung des Unterdruckes, ad mortem. 

Das Serumeisen zeigte deutliche Variationen. Diese kénnen 
zum Teil durch »spontane» Verainderungen bedingt worden 
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sein. Andererseits traten aber die Serumeisenverschiebungen in 
den verschiedenen Versuchen mit einer Regelmiassigkeit auf, 
die um so mehr bemerkenswert war, als die Versuche im iib- 
rigen (vgl. weiter oben) recht verschieden ausgefallen sind. 

Wahrend der Zeit, in der sich die Tiere bei Unterdruck be- 
fanden, zeigte das Serumeisen nach einer inkonstanten Sen- 
kung wahrend der ersten Tage, am 5.—6. Tage eine Erhéhung, 
die in 2 Versuchen (Nr. 14 und 16; Abb. 14) sehr stark war 
und Werte von 390 bzw. 460 y°/o, also deutlich oberhalb der 
oberen Normalgrenze, aufwies. Als aber der Unterdruck nach 
8—10 Tagen aufgehoben wurde, war das Serumeisen in samt- 
lichen Versuchen wieder auf das Ausgangsniveau zuriickge- 
kehrt oder unter dieses gesunken. 

Die Riickkehr zu Atmospharendruck fiihrte nicht die erwar- 
tete Steigerung des Serumeisens mit sich, es zeigte im Gegenteil 
in den Versuchen, in denen es nicht bereits bei Aufhebung des 
Unterdruckes sehr niedrig war (Versuch 13), wahrend der fol- 
genden 24 Stunden eine voriibergehende, weitere Senkung, in 
einem Fall (Versuch 16) bis zu einem so niedrigen Wert wie 
76 y°/o. — Die hierauf einsetzende Steigerung ging nur in einem 
Fall (Versuch 16) iiber das Serumeisenniveau des unbehandel- 
ten Tieres und in keinem Fall iiber das normale Variations- 
gebiet hinaus. 

Das Serumbilirubin zeigte keine regelmissig wiederkehren- 
den Variationen, besonders konnte keine Steigerung wahrend 
der unmittelbar an die Aufhebung des Unterdrucks anschlies- 
senden Zeit beobachtet werden. 


Besprechung der Ergebnisse. 


Da die »negative Bergkrankheit» bei der Diskussion iiber die 
»Blutanpassung» wahrend der Neugeborenenperiode und iiber 
die Pathogenese des Icterus neonatorum eine bedeutende 
Rolle gespielt hat, sollen im folgenden auch einige Untersu- 
chungsergebnisse itiber das Verhalten des Blutes wihrend der 
Reakklimatisationsperiode beriihrt werden, die nur indirekt an 
das Verhalten des Serumeisens ankniipfen. 

Mehrere Autoren haben festgestellt, dass die Berg-Polyzy- 
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thamie des Menschen nach Zuriickkehr in die Ebene erst im 
Laufe von Wochen zuriickgeht (vgl. LOEwy 1932). 

In Unterdruckversuchen bei Tieren (Ratten und Mausen) 
machten LINTZEL und RADEFF (1929) ahnliche Beobachtungen. 
Die Reakklimatisationsversuche waren freilich nur gering an 
Zahl, deuteten aber an, dass eine Riickkehr zu normalen Wer- 
ten erst nach 3—4 Wochen erfolgt. 

EscoBAR und BALDWIN (1934) untersuchten die Verhiltnisse 
niher. Sie fanden bei Ratten nach 2 Wochen bei normalem 
Atmospharendruck einen Riickgang auf normale Erythrozy- 
tenwerte. Die Reakklimatisationszeit war, unabhingig davon 
wie lange der Unterdruck eingewirkt hat und wie stark die 
Erythrozytensteigerung ausgefallen ist, dieselbe. ESCOBAR und 
BALDWIN sind der Ansicht, dass die Versuche einen neuen Weg 
zur Bestimmung der mittleren Lebenslinge der Erythrozyten 
(= Reakklimatisationszeit der Er-Werte) gezeigt haben. 

In den Fallen, in denen die Polyzythimie hochgradig wurde, 
fanden ESCOBAR und BALDWIN wihrend der ersten 24 Stunden 
bei Normaldruck einen bedeutend schnelleren Riickgang als 
spaiter, weswegen sie annahmen, dass in diesen Fiillen in die- 
sem speziellen Zeitabschnitt ein erhéhter Blutzerfall vorlag. 
Bemerkenswert ist indessen, dass die Erythrozytensteigerung 
bei diesen Tieren so hohe Werte wie 60—90 °/o erreicht hat. 
Freilich hatten LINTZEL und RADEFF (1929) bei jungen Rat- 
ten, die bei einem bedeutend kraftigeren Unterdruck langsam 
akklimatisiert wurden, ahnliche oder noch gréssere Steigerun- 
gen der totalen Himoglobinmenge beobachtet, diese beruhte 
aber zum grossen Teil auf einer starken Zunahme des Blut- 
volumens, da die Hb-Konzentration in den Versuchen dieser 
Autoren selten um mehr als 30—40 °/o stieg. ESCOBAR und 
BALDWIN konnten in Kontrollversuchen keine Zunahme des 
totalen Blutplasmavolumens feststellen. Die prinzipielle Ver- 
schiedenheit in der Reaktionsweise dieser beiden Versuchsse- 
rien ist unter solchen Verhaltnissen auffallig. — Es ist schwer 
sich des Gedankens zu erwehren, dass die ausserordentlich 
hohen Er-Werte in gewissen Versuchen von ESCOBAR und 
BALDWIN doch teilweise einen Eintrocknungseffekt dargestellt 
haben kénnen und dass die »Hamolyse» im initialen Stadium 
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dieser Falle durch eine schnellere Er-Reduktion im Zusammen- 
hang mit einer vermehrten Fliissigkeitsaufnahme und Blut- 
verdiinnung simuliert wurde. 

GORDON und KLEINBERG (1937—38) die bei Meerschwein- 
chen die Methode von EscoBAR und BALDWIN zur Bestimmung 
der mittleren Lebenslinge der Erythrozyten angewandt haben, 
fanden bei diesen Tieren einen vollstandig kontinuierlichen 
Zuriickgang wahrend 20—24 Tagen. 

Im gegensiitzlichen Verhalten zu den jetzt wiedergegebenen 
Beobachtungen, die einen vollsténdigen Riickgang der Unter- 
druckpolyzythimie erst im Laufe mehrerer Wochen aufzeig- 
ten, stehen die Ergebnisse der beiden Untersuchungen (GIAN- 
NINI 1929, GOLDBLOOM und GOTTLIEB 1929—30), die in der 
Diskussion tiber die Pathogenese des Icterus neonatorum oft 
angeftihrt werden. 

GIANNINI (1929) ging von der Annahme aus, dass wenn die 
Erythrozytensteigerung in verdiinnter Luft nicht nur relativ, 
sondern auch absolut gewesen ist, so muss ein Teil der roten 
Blutk6érperchen nach Aufhebung der Luftverdiinnung schneller 
untergehen, »da wir schon kurze Zeit nach der Luftverdiin- 
nung normale Werte vorfinden.» — Mit diesem Ausgangspunkt 
ist es bemerkenswert, dass er spater auf derselben Seite (S. 
431) angibt, »dass eine Zunahme der roten Blutkérperchen, 
nach einem langen Aufenthalt im Hochgebirge erhalten, wo- 
chenlang nach der Riickkehr ins Tiefland bestehen bleibt 
(LOEWY, KNOLL, LIEBESNY).» 

GIANNINI sah es als wahrscheinlich an, dass ein schnelles 
Herabsinken der Erythrozytenanzahl, beruhend auf einem 
vermehrten Blutzerfall, sich durch eine voriibergehende Stei- 
gerung des Bilirubins im Blute zu erkennen geben miisste. Er 
untersuchte Ratten, Meerschweinchen und Kaninchen, die bei 
einem Druck von 30—35 cm Hg 3—4 Tage gehalten wurden. 
Nach Aufhebung des Unterdruckes fand er einen Riickgang 
der Hb- und Er-Werte in einer so kurzen Zeit wie 1—3 Tage. 
Gleichzeitig stiegen die Bilirubinwerte voriibergehend um 50 
—100 °/o. Die niedrigeren Prozentwerte stammen von Kanin- 
chenexperimenten, in welchen die Hb- und Erythrozytenveran- 
derungen weniger ausgesprochen waren. Dieses Ergebnis wiir- 
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de also darauf hindeuten, dass der Organismus bereits wihrend 
der ersten Tage in normaler Atmosphiare sich von einem un- 
nétigen Blutkérpercheniiberschuss durch einen’ »aktiven» 
Destruktionsprozess befreit. — Die Versuchsergebnisse sind 
aber in vieler Hinsicht schwer erklarlich. Das ausserordent- 
lich schnelle Zuriickgehen der Hb- und Er-Werte — in der 
Meerschweinchengruppe von + 60.7 °/o fiir Er bzw. + 11.5 °/o 
(sic) fiir Hb auf — 0.36 bzw. — 1.85 °/, innerhalb von 3 Tagen 
— steht zu den oben angefiihrten Ergebnissen spaterer Unter- 
sucher im Gegensatz. Die Bilirubinwerte liegen iiberhaupt und 
auch fiir die Kontrolltiere erstaunlich hoch. In den Kaninchen- 
versuchen (gering an der Zahl) sind sie héher als in meinen 
Versuchen, trotzdem die von GIANNINI angewandte Methode 
von V. D. BERGH (nach PINCUSSEN) sonst niedrigere Werte als 
die von JENDRASSIK und CLEGHORN gibt. Méglicherweise kann 
auch der Umstand eingewirkt haben, dass das Serum in GI- 
ANNINIS Versuch »stets manchmal mehr, manchmal weniger 
hamolytisch war.» — GIANNINI bespricht selbst die Frage, ob 
die von ihm beobachtete Bilirubinsteigerung méglicherweise 
hepatogener Natur gewesen sein kann. Dies mit allem Recht, 
da er iibereinstimmend mit friiheren Beobachtungen von ROSIN 
(1926—27) bei den Versuchstieren nach der Unterdruckwir- 
kung Verinderungen in der Leber feststellte, die in gewissen 
Fallen als »weich, morsch, stark verfettet» beschrieben wurde. 
GIANNINI weist aber diese Méglichkeit aus dem Grunde zuriick, 
dass die Bilirubinsteigerung nicht bereits bei Aufhebung des 
Unterdruckes vorlag und dass der Grad der Bilirubinsteige- 
rung dann keine Parallelitét zu der anatomisch feststellbaren 
Leberschadigung, wohl aber zu der Schnelligkeit und dem Um- 
fang des Erythrozytenabfalls aufwies. 

GOLDBLOOM und GOTTLIEB (1929—30) fiihrten bei Meer- 
schweinchen Unterdruckversuche aus, um experimentell den 
Icterus neonatorum nachzuahmen. Die Tiere wurden 2—4 
Wochen bei einem Unterdruck von 30 cm Hg gehalten. Die 
Er- und Hb-Werte stiegen in dieser Zeit um etwa 30 °/o. Nach 
Ubergang zu Atmospharendruck sanken sie innerhalb von 5—8 
Tagen auf das Normalniveau zuriick, also bedeutend langsa- 
mer als in den Versuchen von GIANNINI, aber betrachtlich 
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schneller als in denen von GORDON und KLEINBERG mit dem 
gleichen Versuchstier. 

Bezitiglich des Ikterusindexes und der Reaktion nach vy. D. 
BERGH wird angegeben, dass sie »remained unchanged as long 
as the animals were in the chamber under reduced atmo- 
spheric pressure», aber dass der Ikterusindex 48 Stunden nach 
Aufhebung des Unterdruckes auf einen Maximalwert von 7—9 
3) stieg, auf welchem er sich dann 8 Tage 


(Normalwert 1 
lang hielt. Diese Summation der Versuchsergebnisse ist er- 
staunlich, nachdem die in Einzelheiten wiedergegebenen Ver- 
suchstabellen zeigen, dass in 6 der 12 Versuche der Ikterusin- 
dex bereits vor Aufhebung des Unterdruckes zu steigen begann 
(und die Hb-Werte zu fallen), in einigen Fallen so stark 
bis um 8—9 Einheiten — dass eine weitere Steigerung spiiter 
nicht eintrat. Durch die Untersuchungen von ROSIN ist es be- 
kannt, dass Meerschweinchen besonders schwere Leberveriin- 
derungen bei einem langeren Aufenthalt in verdiinnter Luft 
bekommen. Es scheint schwer zu sein auszuschliessen, dass die 
Bilirubinsteigerung bereits waihrend des Aufenthaltes in der 
Unterdruckkammer auf einer derartigen Leberbeeinflussung 
beruht hat, wenn auch die in allen Versuchen praktisch genom- 
men gleich grosse Bilirubinsteigerung unter diesen Verhaltnis- 
sen schwer zu verstehen ist. Aber diese Uniformitit im Verhal- 
ten der Bilirubinwerte stellt auch einen solchen Kontrast zu 
der individuell stark variierenden Hyperbilirubinamie bei Ic- 
terus neonatorum dar, dass der Schluss von GOLDBLOOM und 
GOTTLIEB: »Thus an icterus similar to icterus neonatorum was 
produced in animals» unter allen Umstanden schwer zu ver- 
teidigen zu sein scheint. 

Die friiher angefiihrten Untersuchungen von LINTZEL und 
RADEFF, ESCOBAR und BALDWIN ferner GORDON und KLEIN- 
BERG sprechen eher dagegen, dass der Riickgang der Unter- 
druckpolyzythimie von einem gesteigerten Blutzerfall abhan- 
gig sein soll. Die Ergebnisse der Bilirubinanalysen in den Ver- 
suchen von GIANNINI ferner von GOLDBLOOM und GOTTLIEB 
kénnen nicht als einwandfreies Gegenargument gegen eine sol- 
che Auffassung angewendet werden. Meine eigenen Kontroll- 
versuche (vgl. S. 126) mahnen zur Vorsicht bei Schliissen aus 
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dem Verhalten der Bilirubinwerte auf Grund der bedeutenden 
spontanen Variationstendenz. Die Unterdruckversuche deuten 
keine Steigerung wihrend der ersten Tage in Atmospharen- 
druck an. In der Tat hat man es schwer zu verstehen, weswe- 
gen bei voéllig intakter Leber eine Bilirubinsteigerung unter 
einigen Umstanden in der Reakklimatisationsperiode auftreten 
miisse, wenn nicht einmal der intensive Blutzerfall in den 
vorher_ geschilderten Phenylhydrazinversuchen eine solche 
Folge hatte. 

Uber das Verhalten des Serumeisens beim Aufenthalt in ver- 
diinnter Luft liegen nur einige friihere Analysen (beim Men- 
schen) von VANNOTTI und MARKWALDER (1939) vor. Kurz nach 
dem Ubergang in Héhenklima fanden sie bei 2 Personen ausser 
einer Hb- und Er-Steigerung eine auffallig starke Steigerung 
des Serumeisens von 150 auf 480 y°/, bzw. von 130 auf 420 y°/,. 
Die Autoren setzten diese mit einem relativ schnell vorsich- 
gehenden Zerfall der ausgeschwemmten Depoterythrozyten in 
Zusammenhang. Wahrend des weiteren Aufenthaltes sank das 
Serumeisen wieder auf oder unter das Normalniveau. — Bei 
der Riickkehr in die Ebene beobachteten VANNOTTI und MARK- 
WALDER »allmahlich eine Abnahme der Erythrozytenzahl, die 
sich nur langsam vollizieht und die eine konstant lang dauern- 
de Erhéhung des Eisenspiegels im Blute und im Serum mit 
sich fiihrt.» Die Versuche sind an Zahl zu gering und die Se- 
rumeisenanalysen zu sporadisch ausgefiihrt, um eine sichere 
Auffassung der herrschenden Verhialtnisse geben zu kénnen. 

Die Ergebnisse der eigenen Tierversuche weisen auf das be- 
merkenswerte Verhalten hin, dass das Serumeisen wihrend des 
ersten Tages nach dem Zuriickkehren in normale atmosphi- 
rische Verhaltnisse keine solche Steigerung aufgewiesen hat, 
wie sie besonders eine vermehrte Blutzerstérung aber im ge- 
ringeren Grade auch eine eingeschrankte Regeneration hervor- 
gerufen haben miisste, sondern im Gegensatz hierzu eine vorii- 
bergehende Senkung, gefolgt von einer nur miissigen Steige- 
rung, zeigte. Es ist schwer zu sagen, wie dies zu erkliaren ist. 
Hierbei sind wahrscheinlich andere Faktoren als die mit dem 
Hb-Umsatz zusammenhingenden im Spiele. Denn es erscheint 
als recht unwahrscheinlich, dass der Ubergang zum Atmosphi- 
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rendruck anfanglich einen verminderten Erythrozytenzerfall 
bedingt haben soll, bzw. eine weitere vermehrte Regeneration 
veranlasst hat. In einem folgenden Kapitel werden wir sehen, 
dass der Neugeborene wihrend der ersten 24 Stunden nach 
Aufhebung der fétalen Hypoximie die gleiche voriibergehende 
Hyposiderimie aufweist, méglicherweise aber doch aus ande- 
ren Ursachen. 

Uber die beobachteten Serumeisenfluktuationen wihrend des 
Aufenthaltes in der Unterdruckkammer k6énnte es verlockend 
sein im Anschluss an die Experimente von LINTZEL und Ra- 
DEFF (1930) tiber die unter diesen Bedingungen auftretenden 
Verschiebungen zwischen Depoteisen und Hb-Eisen zu theore- 
tisieren, doch diirfte es besser sein mit Spekulationen zu war- 
ten bis weitere Versuche gezeigt haben, dass diese meine Re- 
sultate regelmissig reproduzierbar sind. 

Zusammenfassend kann gesagt werden, dass die bisher ver- 
Offentlichten Tatsachen tiberwiegend dagegen sprechen, dass 

yihrend der Reakklimatisation nach Aufenthalt in verdiinn- 
ter Luft ein Blutzerfall in gesteigertem Tempo einsetzen soll. 
— Die Ergebnisse lassen sich besser mit der Annahme verei- 
nen, dass das Zuriickgehen der Erythrozytenwerte auf einer 
jetzt wieder bis auf oder unter das Normale reduzierten Kno- 
chenmarksaktivitat beruht. 


ZWEITER TEIL 


KLINISCHE UNTERSUCHUNGEN 


ll 
n 
1, 
h 
e 
2S 
d 
n 
r- 
r- 
n- 
ll. 
er 


KAPITEL VII. 


Das Serumeisen bei gesunden Erwachsenen. 


In diesem Kapitel soll iiber die Resultate von Serumeisenbe- 
stimmungen bei gesunden Erwachsenen berichtet werden. Auf 
Grund dieser Werte kénnen die Werte bei gesunden Kindern 
beurteilt werden. Ausserdem werden bei den Erwachsenen eini- 
ge besondere Probleme, unter diesen die spontanen Variatio- 
nen des Serumeisens sowie sein Verhalten bei Eisentherapie, 
welche wiederholte Probeentnahmen erforderlich machen, stu- 
diert. 

Material. Die Serumeisenbestimmungen wurden bei Kandi- 
daten der Medizin, Krankenschwestern und Krankenschwe- 
sternschiilerinnen, die im Akademischen Krankenhaus in Upp- 
sala beschaftigt waren, vorgenommen. Alle waren im Alter von 
20—30 Jahren. Sie stammten von verschiedenen Gebieten 
Schwedens her. 


Einige der Untersuchten (sowohl Manner als auch Frauen) 

erhielten wahrend des Wachstumsalters eine Eisenbehandlung, 
yas aber nicht bedeuten muss, dass sie wirklich eine Andimie 

hatten. Eine Frau, die so spit wie 4 Jahre vor der Untersu- 
chung eisenbehandelt wurde und nun doch einen Serumeisen- 
wert von < 50 y°/, bei einem Hb-Wert von 12.3 g°/,' aufwies, 
wurde als latente Sideropenie angesehen und nicht mitgenom- 
men. Im iibrigen war kein einziges Mal Anlass vorhanden, eine 
Person auf Grund des Verhaltens der Blutwerte aus diesem 
unter gesunden Erwachsenen zufalligerweise ausgewahlten Ma- 
terial auszuschliessen. 

Eine Anzahl der Manner hat gelegentlich Blut gespendet, 
doch nicht wahrend des letzten Monats vor der Untersuchung 
und auch nicht wiederholt wahrend des letzten Jahres. 

1 Beziiglich der Umrechnung der Hb-Werte von g®/o in Sahli °/o wird 
auf Tabelle 13, S. 99, verwiesen. 
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Es wurde genau darauf geachtet, dass die Versuchspersonen 
keine Zeichen fiir eine Infektion aufwiesen oder kurz vorher 
eine solche durchgemacht haben. Bei mehr als 50 °/o der Fille 
wurde die S. R. kontrolliert. Personen mit einer S. R. von tiber 
12 mm/1 Std. wurden nicht mitgenommen. Aus diesem An- 
lass mussten indessen nur einige der Frauen ausgeschlossen 
werden. 

Die Blutproben wurden bei niichternem Magen morgens, im 
allgemeinen zwischen 8 und 9 Uhr, enthnommen. Bei einer be- 
sonderen Serie wurden ausserdem auch um 18 Uhr Proben 
entnommen. 


Individuelle Werte. Die statistisch bearbeiteten Resultate der 
Einzelbestimmungen bei 50 Mannern und 50 Frauen werden 
in Tabelle 19 wiedergegeben. 


Tabelle 19. Serumeisenwerte und iibrige Blutwerte bec Mdannern 
und Frauen im Alter von 20—30 Jahren. Normalmaterial. 


Diff. Miénner- 


Minner Frauen 
‘rauen 
M+ M+e(M) | : D + 


Fe [50) 142.0 + 6.1 43.0 153.0 +45 |]4+19.0 + 7.6 
Bil 0.82 + 0.05 | 0.30 42) 0.63 + 0.05 | 0.30 0.19 + 0.07 
Hb 15.68 + 0.12 | 0.86 13.48 + 0.12 | 0.87 [+ 2.20 + 017 
Er 50) 5.01 + 0.05 | 0.36 [49 4.41 + 0.05 | 0.32 [+ 0.60 + 0.07 
31.4 + 0.3 2.3 [49) 30.7 +03 2.0 [+ 0.7 +04 
S. rp +03 | 16 6.7 +05 3.1 41 +0.6 


' Beziiglich der Bedeutung der Bezeichnungen s. S. 98. 


Die in der Tabelle wiedergegebenen Hb-Mittelwerte (15.68 
0.12 g°/o fiir Manner und 13.48 © 0.12 g®/o fiir Frauen) stim- 
men mit denen, die BIERRING (1940) bei der Zusammenstellung 
der Resultate einer grossen Anzahl neuerer Untersuchungen 
erhalten hat (15.6 g®/o fiir Manner und 13.6 g°/o fiir Frauen), 
volistandig iiberein. Auch die Streuung stimmt gut mit der von 
friiheren Untersuchern beobachteten iiberein. Da auch die 
Er-Mittelwerte (5.01 ~ 0.05 Mill./emm fiir Manner und 4.41 
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+ 0.05 Mill./emm fiir Frauen) denen, die man seit langer Zeit 
als normal betrachtet hat (5.0 Mill./emm fiir Manner und 4.5 
Mill./emm fiir Frauen) entsprechen, kann das angefiihrte Ma- 
terial hinsichtlich der gew6hnlichen himatologischen Data als 
ftir Normalpersonen reprasentativ betrachtet werden. 

Der Unterschied zwischen beiden Geschlechtern ist im unter- 
suchten Material signifikativ fiir Hb, + 2.20 + 0.17 g®/o, fiir 
Er, + 0.60 + 0.07 Mill./emm und fiir S. R., — 4.1 + 0.6 mm/1 
Std., hingegen nicht fiir Hbr, + 0.7 + 0.4 yy.* 

Das Serumeisen zeigte bei vielen der untersuchten Personen 
Werte, die betrachtlich tiber der in der Literatur angegebenen 
normalen oberen Grenze von 180—200 y°/o lagen. Nicht weni- 
ger als 6 Manner hatten Werte von > 200 y°/o (203—263 y°/o), 
und auch eine Frau hatte einen solchen hohen Wert (210 y°/o). 
Diese Fille sollen weiter unten niher besprochen werden. Es 
soll aber bereits hier hervorgehoben werden, dass sich nichts 
ergeben hat, was eine Ausschliessung dieser Falle aus dem Nor- 
malmaterial motiviert hatte. 

Der Mittelwert betragt fiir Manner 142.0 > 6.1 y°/o und fiir 
Frauen 123.0 + 4.5 y°/o. Die geschlechtsmiassige Differenz, 19.0 

7.6 ist nicht sichergestellt, hatte aber bei einem grésse- 
ren Material wahrscheinlich sichergestellt werden kénnen. Die 
Streuung der Serumeisenwerte ist sehr gross. Der Variations- 
koeffizient betragt fiir Manner 30 und fiir Frauen 26. Berech- 
net man das Streuungsgebiet in der tiblichen Weise mit Hilfe 
der Formel M + 3 ¢, so ergibt sich fiir Manner eine Breite zwi- 
schen 13 und 271 y/o und fiir Frauen zwischen 28 und 218 y®/o. 
Die oberen Grenzen entsprechen ungefihr denen, die im Ma- 
terial des Verf. zur Beobachtung gekommen sind, die unteren 
Grenzen liegen aber betrachtlich unterhalb der niedrigsten be- 
obachteten Werte, fiir Manner 68 y°/o und fiir Frauen 53 y°/o. 
Dies deutet an, dass in der Verteilung eine negative Schiefheit 
vorgelegen haben konnte. Eine Berechnung der Schiefheit nach 
LINDEBERG ergibt fiir Manner den Wert von — 8.0 + 4.2 %/o 
und fiir Frauen den von — 4.0 + 4.2 °/o. Sie ist also derart be- 


rechnet nicht sichergestellt. Es ist indessen ein sehr grosses Ma- 


* Beziiglich der Umrechnung der HbeE-Werte in den »Farbeindex» wird 
auf Tabelle 14, S. 99, verwiesen. 
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terial erforderlich, wenn eine Schiefheit mit Hilfe der iiblichen 
Berechnungsmethoden sichergestellt werden soll. Unter diesen 
Umstanden diirfte es am sichersten sein damit zu rechnen, dass 
hier wirklich eine deutliche Schiefheit der Verteilung der Se- 
rumeisenwerte vorliegt. 

Eine negative Schiefheit der Verteilung kommt, wenn es sich 
um biologische Erscheinungen handelt (wie gewisse Blutwerte 
oder dergl.), in der Tat oft vor. Die Ursache hierfiir diirfte sein, 
dass die Variationsbreite nach unten durch Faktoren, die mit 
Morbiditét oder dergl. zusammenhangen, begrenzt wird. Der 
Organismus reagiert gegen derartige Veranderungen mit Repa- 
rationsvorgangen der einen oder anderen Art. Nach oben ist die 
Variationsbreite nicht aus demselben Grund begrenzt, da hohe 
Werte bei vielen Fallen nicht ebenso leicht wesentliche Stérun- 
gen bedingen, wie niedrige Werte. Davon ausgehend hat man 
bei gewissen biologischen Erscheinungen Anlass, eine schiefe 
Verteilung, mit abgekiirzter Variationsbreite nach unten und 
normaler Variationsbreite nach oben, zu erwarten. Aus allge- 
meinen statistischen Gesichtspunkten muss dann auch hervor- 
gehoben werden, dass ein solcher Mechanismus auch eine Ver- 
schiebung des Mittelwertes bedingt, der héher zu liegen kommt. 
Dies bedeutet, dass die Dispersion, welche man erhalt, etwas 
geringer und die Abkiirzung nach unten weniger stark wird, 
als bei der angenommenen Ausgangssituation. 

Unter diesen Umstinden kann man nicht ohne weiteres die 
Dispersion anwenden, wenn man eine Auffassung iiber die Va- 
riationsbreite erhalten will. Das Material ist nicht geniigend 
gross, um eine nahere Analyse auf Grund von einem besonde- 
ren Typus der Verteilungskurve, mit einer gewissen Schiefheit, 
zu erlauben. Man muss sich deswegen darauf beschranken, mit 
Hilfe der direkten Beobachtungen zu einer Auffassung iiber die 
Variationsbreite zu gelangen. Dabei muss man aber beachten, 
dass der grésste und der geringste Wert, den man in einem Ma- 
terial erhalt, in hohem Grad zufallsbedingt ist und dass diese 
Werte nach aussen verschoben werden, wenn sich das Material 
vergroéssert. Die hier beobachteten Ausseren Grenzen, fiir Mén- 
ner 68 bzw. 263 y°/o und fiir Frauen 53 bzw. 210 y°/o, miissen 
von diesem Gesichtspunkt aus als eng betrachtet werden. Bei 
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einem sehr grossen Material hatte sich sicher eine weitere Er- 
weiterung ergeben. 


Das Serumbilirubin weist relativ hohe Werte im Vergleich 
zu den von der Mehrzahl der friiheren Untersucher erhaltenen 
Werten auf, was darauf beruht, dass bei der vorliegenden Un- 
tersuchung eine einwandfreiere Methode (JENDRASSIK und 
CLEGHORN 1936—37) angewandt wurde. Der Mittelwert betragt 
fiir Manner 0.82 + 0.05 mg®/o und fiir Frauen 0.63 + 0.05 mg®/o. 
Die Differenz zwischen den Werten bei beiden Geschlechtern 
ist auch hinsichtlich des Bilirubins nicht v6llig signifikativ, 
doch wahrscheinlich, sie betragt 0.19 = 0.07 mg®/o. Die Streu- 
ung ist fiir Serumbilirubin noch betrachtlicher als fiir Serum- 
eisen, der Variationskoeffizient liegt fiir Manner bei 36 und fiir 
Frauen bei 47. Eine Schiefheit der Verteilung tritt auch in die- 
sem Fall hervor. Berechnet nach LINDEBERG ergibt sich fiir 
Miinner ein Wert von — 7.9 = 4.9 °/o und fiir Frauen — 16.7 
~ 4.6 °/o. Der letztgenannte Wert ist also direkt beweisend. Die 
einzelnen Beobachtungen verteilen sich bei den Mannern auf 
das Gebiet zwischen 0.34 und 1.67 mg®/o (10 von 38 Werten 
> 1.00 mg®/o) und fiir Frauen zwischen 0.34 und 1.61 mg°/o 
(5 von 42 Werten > 1.00 mg®/o). 


Hinsichtlich der héchsten Serumbilirubinwerte ergibt sich die- 
selbe Frage wie fiir das Serumeisen, namlich ob diese Werte 
als véllig physiologisch betrachtet werden kénnen. Eine nihere 
Analyse tiber die Méglichkeit einer »cholémie familiale» (GIL- 
BERT) wurde bei dem vorliegenden Material nicht vorgenom- 
men. In diesem Zusammenhang diirfte indessen der Umstand 
eine Erwahnung verdienen, dass eine Familienuntersuchung 
bei den vom Verf. friiher (VAHLQUIST 1939) veréffentlichten 
Fallen von »physiologischer Hyperbilirubinimie» bei Kindern 
im Schulalter nur bei dem einen Fall, der den héchsten Bili- 
rubinwert (2.28 mg®/o) im Serum aufgewiesen hatte, auch bei 
2 von 4 anderen untersuchten Familienangehérigen hohe Bili- 
rubinwerte ergeben hat (2.07 bzw. 2.72 mg®/o bei 2 Briidern), 
wahrend bei 10 anderen Fallen, mit Serumbilirubinwerten zwi- 
schen 1.07 und 1.87 mg®/o, kein Wert von den untersuchten 29 
Angehorigen iiber 1.19 mg®/o lag, bei 27 von diesen lag der 
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Wert unter 1.00 mg®/o (diese Resultate sollen spiter in einem 
anderen Zusammenhang ausfiihrlich ver6ffentlicht werden). 


Korrelation. Zwischen den Serumeisen-, Hb- und Bilirubin- 
werten besteht innerhalb der physiologischen Variationsgren- 
zen kein fester Zusammenhang. Bei dem einzelnen Fall kénnen 
sie sich offenbar recht willkiirlich kombinieren. Ein gewis- 
ses Zusammengehen wird indessen bereits dadurch wahrschein- 
lich gemacht, dass simtliche der genannten Werte bei Man- 
nern ein héheres Niveau als bei Frauen aufweisen. Die statis- 
tische Analyse ergibt denn auch in der Tat, dass zwischen Se- 
rumeisen und Hb eine sichergestellte recht starke und zwischen 
Serumeisen und Serumbilirubin eine sichergestellte Korrelation 
vorliegt. Der Korrelationskoeffizient betragt im erstgenannten 
Fall (100 Bestimmungen) + 0.43 + 0.08 und im letztgenannten 
Fall (80 Bestimmungen) + 0.33 + 0.10. Eine Aufteilung des 
von gesunden Erwachsenen herstammenden Materials in 4 
gleichgrosse Gruppen nach steigenden Serumeisenwerten zeigt, 
dass die Korrelation zwischen Fe und Hb sich hauptsichlich in 
den dusseren Gruppen bemerkbar macht, wahrend die beiden 
Zwischengruppen keine der Serumeisenzunahme entsprechen- 
de Differenz aufweisen. 


Gruppe I Fe 53 — 106 Mittelw. 91.4 y°/o Hb 13.87 + 0.284 1.41 g%o 


Il 107 — 124 115.6 y%/o 14.52 + 0.214 1.05 g% 
Ill 124 — 150 136.2 y%o 14.48 + 0.27 ¢ 1.33 g%o 
IV 151 — 263 186.8 y°%/o 15.50 + 0.284 1.40 


Spontanvariationen. Bei 15 Mannern und 15 Frauen wurden, 
um die spontanen Variationsmdglichkeiten des Serumeisens 
feststellen zu k6nnen, wiederholte Serumeisenbestimmungen 
vorgenommen. Die Resultate sind in Tabelle 20 zusammenge- 
stellt. (Hinsichtlich der gleichzeitig ausgefiihrten Hb-Bestim- 
mungen vgl. die Besprechung S. 169). 

Veranderungen des Eisengehaltes des Serums innerhalb ei- 
ner kiirzeren oder lingeren Zeitperiode kénnen einerseits mit 
systematischen Verainderungen und andererseits mit fiir jedes 
Individuum zufalligen Veranderungen zusammenhiingen. 

Die Moéglichkeit zu einer systematischen Variation (z. B. 
Tagesrhythmus) muss in erster Linie beurteilt werden. Deshalb 
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muss man feststellen, ob man zwischen den Werten in ausge- 

yihlten Zeitpunkten mittlere Differenzen erhalt, welche bei 
Beriicksichtigung des Vorzeichens (positiv oder negativ) von 0 
abweichen. Aus Tabelle 20 geht hervor, dass zwischen 8 und 18 
Uhr an ein- und demselben Tag eine solche systematische Ver- 


Tabelle 20. Spontane Variationen des Serumeisengehaltes und 
der Hiimoglobinwerte bet Miéinnern und Frauen im Alter von 
20—30 Jahren. Mittelwerte der individuellen Differenzen vom 
Ausgangswert (+ = steigend, — = fallend). Normalmaterial.' 


Fe Hb 


n| M + ¢(M) n| M + 


Miinner « 


Ausgangswert 8h 15) 135.5+ 10.6 [41.0 15| 16.02+0.20 |0.78 
Veriinderung bis 18h | 
desselb. Tages 15| —36.3+ 9.2 |35.5 15| —0.50+0.17 0.64) 
Veriinderung wiihrend 
1 Tages (8h—8h) 15) + 3.8+12.4 48.0 34.0115; —0.27+ 0.10 0.40/0.34 
Veriinderung wihrend 
4 Wochen 15) 1.04+11.1 |42.9|30.3]15| —0.06 + 0.17 0.67/0.4s 
Frauen 
Ausgangswert 15| 119.5+ 9.6 |37.0 15) 13.03 + 0.25 |0.97| 
| Veriinderung wihrend 
4 Wochen 15) + 4.34+10.7 |41.3)29.4]15) —0.02 + 0.16 0.63) 0.45 


1 gj gibt die individuelle Variabilitiit an und wurde mit Hilfe von zwei 
Werten fiir jede Person berechnet, nimlich dem Ausgangswert sowie einem 
spiter beobachteten Wert (z. B. nach 24 Std. oder 4 Wochen). Die Be- 


rechnung wurde nach der Formel oj = ) Bt vorgenommen, in welcher 
9 
2n 


d die Differenz zwischen den beiden Werten und n die Anzahl Personen 
angibt. 


schiebung vor sich geht, und zwar eine durchschnittliche Ver- 
minderung um — 36.3 + 9.2 y/o (die Verianderung variierte 
bei den verschiedenen Fallen zwischen + 40 und — 90y°/o, wo- 
bei aber nur 2 Differenzen von 15 ein pos. Vorzeichen, d. h. 
eine steigende anstatt einer fallenden Tendenz, aufgewiesen 
haben). Beurteilt nach diesen Ergebnissen liegt also eine Ten- 
denz zu einem »Tagesrhythmus» vor. 


| 
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Fiir die Morgenwerte liegt hingegen keine systematische Dif- 
ferenz vor. Berechnet man aus den Morgendifferenzen der ver- 
schiedenen Versuchspersonen wihrend eines gewissen Zeitinter- 
valls (1 Tag bzw. 4 Wochen) die Standarddeviation einer Ein- 
zelperson (vgl. Kapitel II), so findet man im vorliegenden Fall, 
dass die Variabilitat bei dem einzelnen Individuum (o;) auch 
fiir ein kiirzeres Intervall nicht sichergestellt geringer ist, als 
die Variabilitit der Population Diese Resultate deuten 
also darauf hin, dass hier im allgemeinen keine Tendenz zu 
konstitutionell bedingten Unterschieden beziiglich der indivi- 
duellen Variationsgebiete vorliegt, sie schliessen jedoch gewiss 
nicht aus, dass eine solche bei einzelnen Fallen vorkommen 
kann (vgl. die Diskussion tiber die »physiologische Hypersi- 
deriimie>»). 


Einwirkung der Eisenbehandlung. Bei 15 Miinnern und 12 
Frauen wurde eine 4—dwéchige Eisenbehandlung, mit 150 
mg Ferroeisen tiglich (3mal tagl. 2 Tabl. Ferrofer. Eine Tab- 
lette enthalt 87 mg »stabilisiertes Ferrochlorid = 25 mg Fe ~~), 
durchgefiihrt. Bei 8 der Frauen wurde nach 1 Monat Intervall 
eine erneute Eisenbehandlung mit demselben Praparat und 
derselben Dosierung wahrend 3—-4 Wochen vorgenommen. Die 
Resultate sind in Tabelle 21 zusammengestellt. 


Aus der Tabelle geht hervor, dass die Hb-Mittelwerte sowohl 
fiir Manner als auch fiir Frauen wahrend der Eisenbehandlung 
und auch nach Aussetzen derselben eine gewisse Steigerung 
aufgewiesen haben. Bei Mannern ist diese Steigerung nicht sig- 
nifikativ, hingegen diirfte sie bei Frauen sichergestellt sein, 
nachdem auch das zusammengeschlagene Material (Manner 
und Frauen) eine sichergestellte Steigerung aufweist, und zwar 
0.68 ~*~ 0.17 g®/o nach 4 Wochen Eisenbehandlung und 0.86 
= 0.24 g®°/o 1 Monat spiiter. 

Es soll bemerkt werden, dass die wahrscheinlich etwas krif- 
tigere Hb-Steigerung bei Frauen in diesem Material nur mit 
sich fiihrte, dass die urspriinglich etwas gréssere Differenz 
zwischen beiden Geschlechtern (2.68 g®/o) wihrend der Be- 
handlung so reguliert wurde, dass sie einen Wert angenommen 
hat (etwa 2 g®/o), der mit dem im grossen unbehandelten Mate- 
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rial erhaltenen (2.20 = 0.17 g®/o, Tabelle 19) besser iiberein- 
stimmte. 

Das Serumeisen zeigte waihrend und nach der Eisenbehand- 
lung in keinem einzigen Fall eine sichergestellte oder auch nur 
eine wahrscheinliche Steigerung.* 


»Physiologische Hypersiderimie-. Das vorher angefiihrte Nor- 
malmaterial umfasste auch 6 Manner und 1 Frau mit Se- 
rumeisenwerten > 200 y°/o. Noch eine Anzahl solcher hoher 
Werte wurde beobachtet, als Normalpersonen in gewissen Fal- 
len durch wiederholte Analysen verfolgt worden sind. Bei einer 
gesamten Anzahl von 149 Bestimmungen bei 50 Mannern bzw. 
von 135 Bestimmungen bei 50 Frauen wurden 16 bzw. 3mal Se- 
rumeisenwerte von tiber 200 y°/o beobachtet. In Tabelle 22 wur- 
den die vollstandigen Analysenserien von denjenigen Versuchs- 
personen zusammengestellt, die bei irgendeiner Gelegenheit 
einen Serumeisenwert > 200 y°/o aufgewiesen haben. 

Aus Tabelle 22 geht hervor, dass einige Individuen (Nr. 41 
und 48 <d) bei einer Anzahl von Untersuchungen sehr hohe 
Serumeisenwerte aufgewiesen haben, wodurch ihr mittleres 
Niveau auch auffallend hoch geworden ist, und zwar maximal 
211 y°/o. Die Mehrzahl zeigt aber zwischen den hohen Werten 
so kraftige Variationen nach unten, bis 84 y"/,, dass der 
Durchschnittswert den des Normalmaterials nicht oder nur un- 
bedeutend itibersteigt. Bei diesen Personen scheinen die hohen 
Werte voéllig zufallsbedingt aufgetreten zu sein. Inwieweit das 
Serumeisen bei den beiden Individuen mit sehr hohem mittle- 
rem Niveau unter dem Einfluss besonderer konstitutioneller 
Faktoren stand, entzieht sich der Beurteilung. Ihre Hb- und 
Bil-Werte lagen etwas tiber dem mittleren Niveau, jedoch voll- 
kommen innerhalb der normalen Variationsgrenzen. Eine Fa- 
milienuntersuchung auf Serumeisen ware bei diesen Fallen von 
bedeutendem Interesse gewesen, konnte aber nicht zur Ausfiih- 
rung kommen. 


® Proben wenigstens 24 Stunden nach der letzten Eiseneinnahme ent- 
nommen. 
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Tabelle 22. “Physiologische Hypersidertimie.“  Zusammenstel- 
lung der Analysenresultate bei denjenigen Versuchspersonen des 
Normalmaterials, die ein- oder einigemale Serumetsenwerte von 


> 200 »% aufgewiesen haben. 


Serum-Fe ¥°/, 
Fall | Geschl.| Alter | S.R.| Hb!) Bil? 
Kinzelbeobachtungen? | Mitte] 
' 
| 
41 | $ | 25 2 16.9 0.95]165, 198, 113, 150, 288, 
| 194, 215, 232, 230,182 197 
48 3 | 26 L 16.6 1.00] 263, 204, 235, 121, 234, 
224, 196 211 
50 | 25 1 17.9 0.94 | 233 
47 6 | 2 1 16.0) 092] 231 
46 | 2 15.7! 1.051230, 173, 88, 128, 163, 
156, 91, 133 145 
45 + | 29 | — | 15.1] 0.73] 222 
49 3 25 16.4 0.92] 206 
18 3 27 1 ' 15.4] — [164, 183, 154, 113, 178, 
181, 204 168 
40 | 2 16.9, 0.94]191, 125, 139, 139, 169, 
| 155, 203, 100 153 
9g 24 8 13.6! 0.44] 158, 88, 114, 123, 84, 
230, 140, 118 | 132 
38 Q 22 5 | 15.1; 1.447134, 114, 156, 169, 119, 
152, 211 151 
50 | © 23 6 13.7) 0.54] 210, 179, 116, 136, 115, 
146, 131, 92 141 


1 Mittelwert aus mehreren Beobachtungen. 
? Die Analysenwerte der verfolgten Fille beziehen sich auf eine Beob 


achtungszeit > 2 Mon. 


Besprechung der Ergebnisse. 


In der Literaturiibersicht (Tabelle 2 und 3) kann eine Zu- 
sammenstellung und eine statistische Bearbeitung der frither 
ver6ffentlichten, von gesunden Erwachsenen herstammenden, 
Serumeisenwerte vorgefunden werden. Die von verschiedenen 
Untersuchern fiir Manner angegebenen Mittelwerte variieren 
zwischen den Grenzen von 118 bis 141 y°/,, bei Frauen ist die 
Variation etwas stairker, von 89 bis 127 y°/o. Die Mittelwerte, 
die im eigenen Normalmaterial erhalten wurden, 142 bzw. 123 
y°/o, liegen beide am oberen Rand dieser Variationsgebiete. Fiir 
die Manner ist die Differenz zwischen dem eigenen Mittelwert 
und dem friiherer Untersucher in keinem Fall signifikativ. Fiir 
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die Frauen hingegen liegt zwischen den héchsten Mittelwerten, 
die angegeben worden sind (unter diesen die eigenen des Verf.), 
und den niedrigsten eine sichergestellte Differenz vor. Es ist 
schwer fiir diese gréssere Streuung der Mittelwerte bei Frauen 
eine Erklarung zu finden. Selbstverstandlich kann sie nicht auf 
methodischen Unterschieden beruhen. Sie muss vielmehr mit 
Unterschieden bei den untersuchten Gruppen zusammenhan- 
gen. Ein reichliches Vorkommen von Personen mit niedrigen 
Hb-Werten kénnte eine erhéhte Anzahl niedrige Eisenwerte 
veranlassen, beurteilt nach dem oben gemachten Gruppenver- 
gleich (S. 158). Die Frauengruppen mit den niedrigen Durch- 
schnittswerten fiir Serumeisen weisen indessen keine besonders 
niedrigen Hb-Mittelwerte oder eine abnorm grosse geschlechts- 
massige Differenz fiir Hb auf, die darauf hindeuten wiirden, 
dass eine Uberreprisentation von Individuen mit niedrigen Hb- 
Werten vorhanden ist. Das Vorkommen von vereinzelten Per- 
sonen mit Hb-Werten an der unteren Normalgrenze (vgl. die 
Kritik, welche SKOUGE [1939] gegen das Normalmaterial von 
HEILMEYER und PLOTNER [1937], welches einige solche Indivi- 
duen enthalt, anfiihrt) kénnte den Mittelwert nur in dem Fall 
nennenswert beeinflussen, wenn es sich um latente Siderope- 
nien mit ausgesprochen niedrigen Serumeisenwerten handeln 
wiirde. Kein Normalmaterial hat indessen niedrigere Serum- 
eisenwerte als 50 y°/o aufgewiesen. Da geographische oder ras- 
senmissige Faktoren nicht begriindeterweise fiir die gréssere 
Streuung der Mittelwerte bei Frauen verantwortlich gemacht 
werden kénnen, kann ihre Ursache nicht als klargestellt be- 
trachtet werden. 

Wird das hier vorgelegte Normalmaterial fiir Serumeisen mit 
den 4 grésseren Materialien der Literatur (Tabelle 3) zusam- 
mengeschlagen, so erhalt man folgende Werte fiir Mittelwerte 
und Streuung: 


Fiir 160 Manner: M = 128.8 + 2.5 y/o, o = 31.8 y°/o, 
fiir 160 Frauen: M = 109.9 + 2.3 y®/o, o = 29.2 y°/o. 


Die geschlechtsmdssige Differenz ist bei diesem grésseren 
Material 18.9 + 3.4 y°/o und ist vollig sichergestellt. Diese Dif- 
ferenz betragt somit 15 °/o des Wertes bei Mannern und stimmt 
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gréssenordnungsmiissig recht gut mit der geschlechtsmiassigen 
Differenz fiir Hb und Er tiberein, welche approximativ 13 °/o 
bzw. 10 °/e betrigt. Dass eine ahnliche Differenz auch beziig- 
lich des Serumbilirubins vorzuliegen scheint (gut 20 °/o), wur- 
de weiter oben angefiihrt. 

Hinsichtlich der Differenz fiir Hb und Er wurde die Auffas- 
sung ziemlich allgemein anerkannt, dass sie mit den Blutver- 
lusten der weiblichen Individuen bei der Menstruation zusam- 
menhangen soll. HEILMEYER und PLOTNER (1937) nehmen die- 
selbe Erklirung auch fiir das niedrigere Serumeisenniveau bei 
Frauen an, sie sprechen von einem »physiologischen Eisenman- 
gel der Frau» und fragen sich, ob nicht die Serumeisenvermin- 
derung das Primire ist und die niedrigeren Hb- und Er-Werte 
darauf beruhen, dass unter solchen Umstianden die Hb-Neubil- 
dung notleidet. SKOUGE (1939) betrachtet die Blutverlustgenese 
als »durchaus plausibel». 

Mehrere Tatsachen sprechen indessen dagegen, dass diese 
Erklarung die richtige sein sollte. 

(1) Die geschlechtsmissige Differenz der Serumeisenwerte 
(ebenso wie diejenige der Hb- und Er-Werte) kommt nicht 
durch einen Riickgang der Werte bei den Midchen nach Ein- 
setzen der Menarche, sondern durch eine Steigerung bei den 
Knaben wahrend und nach der Pubertaét zustande (VAHLQUIST 
1939). Es scheint sehr wahrscheinlich zu sein, dass diese Steige- 
rung durch einen hormonalen Impuls ausgelést wird. Es ist 
unter diesen Umstinden angebrachter anzunehmen, dass das 
Fehlen der Steigerung bei den Madchen auf einem Ausbleiben 
eines solchen hormonalen Impulses beruht, als dass eine de 
facto vorhandene Steigerung durch die menstruellen Blutver- 
luste in ihrer Wirkung gerade ausgeglichen wird. 


(2) Durch Untersuchungen bei berufsmiassigen Blutspendern 
(vgl. SKGLD und WALDENSTROM 1940) wurde klargestellt, dass 
Blutverluste, welche die menstruellen héchst betrachtlich tiber- 
steigen, von der Mehrzahl der mannlichen Individuen vertra- 
gen werden, ohne dass die Hb- und Er-Werte auf ein »weibli- 
ches» Niveau sinken wiirden (die Serumeisenwerte sind bei 
einem derartigen Material schwerer zu beurteilen). 
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(3) Waren die niedrigeren Hb- und Er-Werte bei Frauen 
Ausdruck eines »physiologischen Eisenmangels» (HEILMEYER 
und PLOTNER), so wire zu erwarten, dass eine Eisentherapie 
von gewisser Dauer die geschlechtsmissige Differenz ausglei- 
chen kénnte. Aus den weiter oben angefiihrten Resultaten (Ta- 
belle 21) geht hervor, dass dies nicht der Fall ist. Nach 4 Wo- 
chen Eisenbehandlung bei gesunden Erwachsenen lag fort- 
wihrend eine geschlechtsmassige Differenz der Hb-Werte von 
2.0 g°/o vor. Eine weitere 3—4wéchige Eisenbehandlung eines 
Teiles der Frauen hat keine weitere Steigerung des Hb-Niveaus 
bedingt.* 

Die Serumeisenwerte lagen sowohl bei Minnern wie bei 
Frauen abwechselnd ober- bzw. unterhalb des Ausgangsni- 
veaus, sie wiesen bei den Frauen keine bestimmte Tendenz zur 
Steigerung auf. 

Wenn fortgesetzte Untersuchungen ergeben wiirden, dass bei 
einem grésseren Material, nicht einmal massive Eisendosen, 
wihrend einer langeren Zeit gegeben, die geschlechtsmiissige 
Differenz der Serumeisen-, Hb- u. s. w. Werte auszugleichen 
vermégen, so diirfte die Hypothese, dass diese Differenz durch 
menstruelle Blutungen verursacht wird, als definitiv widerlegt 
angesehen werden. 

Das _ interindividuelle Variationsgebiet ist im Material des 
Verf. sowohl fiir Manner (68—263 y°/o) als auch fiir Frauen 
(53—210 y°/o) grésser als in irgendeinem friiher veréffentlich- 
ten Material. Dies beruht darauf, dass manche sehr hohe 
Werte vorhanden sind. Die untere Grenze fallt sehr gut mit der 
fritherer Untersucher zusammen. Im Material des Verf. zeigten 
6 von 50 Mannern (~ 12 °/,) und 1 von 50 Frauen (= 2 °/,) 
Werte von iiber 200 y/o. Friiher vorgelegte Normalmaterialien 
haben fiir Manner keine héheren Werte als 194 y°/o und fiir 
Frauen als 191 y/o enthalten. In einigen Arbeiten wurden in- 


* Anmerk. b. d. Korrektur: Eine Angabe von HEILMEYER (1940), nach 
welcher »... lang dauernde, geringe Eisenzulagen zur Nahrung in Héhe 
von etwa 20 mg askorbinsaurem Eisen taglich, den Geschlechtsunterschied 
im Hamoglobingehalt allmahlich ausgleichen», wird nicht durch Versuchs 
resultate belegt, und es werden auch iiber die Grésse des untersuchten 
Materials keine Angaben gemacht. 
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dessen in anderem Zusammenhang Werte genannt (Ausgangs- 
werte bei Eisenbelastungen u. s. w.), die tiber 200 y®/o lagen. So 
hat SKOUGE (1939) unter seinen Versuchspersonen bei den 
Eisenresorptionsversuchen zwei, die einen Serumeisenwert von 
207 bzw. 212 y°/o aufweisen. Diese Versuchspersonen waren 
freilich mit »Depressio mentis» bzw. »Schizophrenia» behaftet, 
es ist aber kaum wahrscheinlich, dass diese psychischen Altera- 
tionen steigernd auf das Serumeisen eingewirkt haben. SKOUGE 
ist der Ansicht, dass die hohen Werte auf Barbiturismus be- 
ruhen, und zitiert in diesem Zusammenhang Beobachtungen 
von LOCKE und Mitarbeitern (1932). Die Resultate dieser Ver- 
fasser haben aber gezeigt, dass eine »barbitural poisoning» zur 
Senkung der Serumeisenwerte fiihrt. Auch andere Untersucher 
verzeichnen bei gesunden Individuen sporadische Werte von 
iiber 200 y°/o (LEDERER und BOGAERT 1939). Dass solche Werte 
in friiher vorgelegten ‘Normalmaterialien nicht vorkommen. 
diirfte nur auf Zufalligkeiten beruhen (bei Kindern hat SCHAE- 
FER 1940b bei emem Fall, bei einem 4jaihrigen Madchen, einen 
Wert von 214 y/o angegeben). Inwieweit das reichliche Vor- 
kommen derartiger Werte im eigenen Material des Verf. zu- 
tallsbedingt ist, ist schwer zu entscheiden. 

Simtliche Individuen mit einem Wert von iiber 200 y°/o im 
Material des Verf. waren bei bester Gesundheit, entsprechend 
den Prinzipien fiir die Auswahl des Materials waren alle im 
Alter von 20—30 Jahren. Sie wiesen keine Zeichen von Krank- 
heiten, die notorisch zu einer Hypersiderimie fiihren, itsbe- 
sondere keine Zeichen einer akuten oder abklingenden Hepati- 
tis oder einer anderen vor kurzem durchgemachten andersarti- 
gen Infektionskrankheit (reaktive Hypersideramie) auf. Selbst- 
verstandlich wurde die Méglichkeit, dass eine Eisenmedikation 
vorausgegangen war, ausgeschlossen. Technische Fehler sind 
ebenso ausgeschlossen. Bei der Versuchsperson, die den héch- 
sten bei einem Normalindividuum jemals beobachteten Wert 
von 288 y°/o aufgewiesen hat, wurde im Zusammenhang mit 
Versuchen iiber die Genauigkeit der Methode zufalligerweise 
je eine Probe aus dem re. und dem li. Arm entnommen. Die 
Werte stimmten bis auf 4 y/o iiberein. Einige Versuchsperso- 
nen haben bei wiederholten Probeentnahmen im Laufe von 4- 
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5 Monaten haufig Werte von iiber 200 y°/o gezeigt, so dass der 
Mittelwert bei 2 Fallen so hoch zu liegen kam wie 211 y°/o (7 
Proben) bzw. 197 y®/o (10 Proben) (vgl. hierzu Tabelle 22). Dies 
kénnte Anlass zu einer Vermutung geben, dass gewisse Indivi- 
duen eine »konstitutionelle Hypersideramie» aufweisen. Aber 
auch die erwahnten 2 Personen haben gelegentlich so niedrige 
Werte wie 121 bzw. 113 y/o gezeigt, und bei 6 anderen Indivi- 
duen (vgl. Tabelle 22), die eine langere Zeit hindurch verfolgt 
werden konnten, waren die Oszillationen so kraftig (herunter 
bis < 100 y°/,), dass trotz vereinzelter sehr hoher Werte das 
mittlere Niveau nur miassig erhéht war. 

Von der Verteilung selbst kann man dariiber keine Schluss- 
sitze ziehen, inwieweit diese Personen mit einem oder mehre- 
ren Werten von iiber 200 y°/o als abnorm zu betrachten sind 
oder nicht. Die wahrscheinlich vorliegende negative Schiefheit 
des Materials macht jedoch das Vorkommen solcher extremen 
Plusvarianten an und fiir sich plausibel. Fiir eine Analyse hin- 
sichtlich einer evt. Zweigipfeligkeit ist das Material allzu klein. 

Das hier vorgelegte Material zeigt somit, dass Serumeisen- 
werte von tiber 200 y®/o und hinauf bis zu 250—275 y°/o nicht 
als pathologisch angesehen werden kénnen, wahrscheinlich 
nicht einmal als abnorm in der Bedeutung, dass besondere Erb- 
oder Milieufaktoren wirksam gewesen sein miissten. Nachdem 
bei der Differentialdiagnose verschiedenartiger Anamien dic 
Hyposideramie die grésste praktische Bedeutung besitzt, spielt 
die Aufriickung der oberen Grenze von diesem Gesichtspunkt 
aus keine so grosse Rolle. 

Nicht nur die interindividuelle Streuung, sondern auch die 
spontanen Variationen bei den einzelnen Individuen waren in 
meinem Material grésser als in dem friiherer Autoren. Eine si- 
chergestellte Differenz zwischen den Variationsmdglichkeiten 
der Population und des einzelnen Individuums konnte auch fiir 
ein kiirzeres Zeitintervall nicht beobachtet werden. Dieses Re- 
sultat steht zu gewissen friiheren Ergebnissen im Gegensatz. 
HEILMEYER und PLOTNER haben bei einem kleinen Material dic 
spontane Variationstendenz mit kiirzerem Intervall auf »rund 
+ 30 °/o» geschatzt. SKOUGE (1939) kam zu demselben Resultat. 
Moore und Mitarbeiter (1939a) fanden bei 15 jiingeren Frau- 
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en, die wahrend eines Halbjahrs verfolgt worden sind, dass die 
Differenzen zwischen den maximalen und minimalen Werten 
von 64 bis 18 y°/o, im Durchschnitt um 41 y°/o, variierten. Vert 
kann keine befriedigende Erklarung fiir die hierbei vorliegen- 
den Verschiedenheiten geben. 

Friiher wurde ausser bei vereinzelten Fallen (MOORE und 
Mitarbeiter 1939a) kein Versuch unternommen, um einen evt. 
Tagesrhythmus nachzuweisen. Die 15 Manner, welche Verf. in 
dieser Hinsicht untersucht hat, haben um 18 Uhr einen Wert 
aufgewiesen, der sichergestellt niedriger war, als der um 8 Uhr 
morgens bestimmte Wert; die Differenz betragt — 36.3 -- 9.2 
y°/o. Diese Beobachtung ist theoretisch interessant. Sie deutet 
die Moéglichkeit des Vorliegens eines Rhythmus des im iibrigen 
launenhafter (2 Werte von 15 stiegen gegen den Abend an!) 
oszillierenden Serumeisenniveaus an, vielleicht als Ausdruck 
fiir einen Rhythmus der Knochenmarksaktivitit. (Auch beziig- 
lich des Hb wurde eine Tendenz zur Senkung von 8 bis 18 Uhr 
beobachtet. Die Differenz, 0.50 + 0.17 g°/,, ist nicht ganz 
sichergestellt aber wahrscheinlich. Mc CARTHY und VAN SLYKE 
[1939] haben neulich mit exakter Methodik [Bestimmung der 
CO-Kapazitat] die >diurnal variation» des Himoglobins unter- 
sucht und ebenfalls eine Tendenz zur Verminderung »during 
the waking hours» festgestellt. Im Einzelfall ging die Veran- 
derung doch nicht selten in entgegengesetzte Richtung.) 

Fiir die Praxis unterstreicht diese Beobachtung die Wichtig- 
keit dessen, dass die Serumeisenproben in einem gewissen Zeit- 
punkt des Tages, am geeignetsten morgens, enthommen wer- 
den. Es ist vorstellbar, dass sich bei normalem Material in ge- 
wissen Fallen niedrigere Mittelwerte ergeben haben, weil dic 
Proben in geringerem oder grésserem Ausmass erst spater am 
Tag entnommen worden sind. Dass dieser Umstand die grosse 
Streuung der Mittelwerte bei weiblichen Individuen (vgl. weiter 
oben) erklaren kénnte, scheint indessen unwahrscheinlich zu 
sein. 

Dass eine Eisenbehandlung nicht einmal nach einer langeren 
Dauer eine bestehende Erhéhung des Serumeisens bewirkt, ha- 
ben friiher THOENES und ASCHAFFENBURG (1934) sowie MOORE 
und Mitarbeiter (1939a) angegeben. Die hier vorgelegten Resul- 
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tate bestatigen diese Beobachtungen an Hand eines grésseren 
Materials. Sie zeigen ausserdem, dass die Eisenbehandlung nicht 
imstande ist, die geschlechtsmassige Differenz des Serumeisen- 
bzw. Hb-Wertes nennenswert zu vermindern. 

Friihere Untersucher haben im allgemeinen verneint, dass 
zwischen dem Serumeisen- und Hb-Niveau ein Zusammenhang 
vorhanden ist. HEILMEYER und PLOTNER (1937) gaben an, dass 
man »vermisst ... jeden Zusammenhang zwischen dem Hi- 
moglobingehalt des Blutes und dem Serumeisenwert». SKOUGE 
(1939) driickte sich vorsichtiger aus, indem er annahm, dass 
zwischen den genannten Werten »kein absoluter Parallelismus 
hesteht». 

Die statistische Analyse zeigt jedoch, dass zwischen den Se- 
rumeisenwerten einerseits und den Hb- und Serumbilirubin- 
werten andererseits tatsichlich ein deutlicher Zusammenhang 
besteht, was nicht verhindert, dass diese Werte im Einzelfall 
und besonders auch im mittleren Gebiet der Verteilung schein- 
bar regellos zusammentreffen kénnen. 
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KAPITEL VIII. 


Das Serumeisen bei Foten. 


Serumeisenanalysen bei Féten wurden friiher nicht ausge- 
fiihrt. Im folgenden soll iiber eine Untersuchung bei einem sol- 
chen Material berichtet werden, die teils beabsichtigte, die 
Normalwerte des Serumeisens wiihrend der fétalen Entwick- 
lung zu ermitteln, und teils ein Studium der Beziehung zwi- 
schen dem Eisenspiegel der Mutter und des Fétus anstrebte. 

Das Material bestand aus 15 Féten im IV.—X. (XI.) Ent- 
wicklungsmonat. Die jiingsten Féten stammten von Hysterec- 
tomien im Zusammenhang mit einer Abortprovokation und 
Sterilisation, die itibrigen von Kaiserschnittoperationen aus ver- 
schiedenen medizinischen und obstetrischen Indikationen (vgl. 
Tabelle 23). Ein Teil der Miitter wies Allgemeinerkrankungen 
von der Art auf (Nephropathie, Animie, Hepatitis), dass diese 
die Serumeisenverhiltnisse bei der Mutter, aber weniger wahr- 
scheinlich beim Foétus, beeinflusst haben kénnen (vgl. die Be- 
sprechung weiter unten). Die operativen Eingriffe wurden in 
Narkose ausgefiihrt. Ein Einfluss der Narkose auf den Serum- 
eisenspiegel kann nicht ohne weiteres ausgeschlossen werden. 
Eine Kontrolle bei einem Fall (Nr. 6) bei Blutentnahme bei 
einer Mutter sowohl vor wie auch unmittelbar nach der Ope- 
ration ergab aber eine gute Ubereinstimmung (40 bzw. 44 y°/o). 
Saimtliche Kinder lebten bei dem Eingriff, aber nur Nr. 8—15 
iiberlebten. Die Blutproben wurden bei den nicht lebensfahigen 
kleinsten Féten durch Herzpunktion, bei den Alteren aus der 
Nabelvene entnommen -— immer direkt nachdem der Foétus 
hervorgezogen worden war. Die Ergebnisse sind in Tabelle 23 
zusammengestellt. 

Die in der Tabelle wiedergegebenen Hb- und Erythrozyten- 
werte zeigen bei den jiingsten Féten verhaltnismassig niedrige 
Werte, ihr Minimum betragt fiir Hb 9.0 g°/, bzw. fiir die Er 2.2 
Millionen pro cmm. Diese Werte nehmen spater zu, um wah- 
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rend des IX.—X. (XI.) Graviditaétsmonates ein durchschnittli- 
ches Niveau von 15.9 g®/o fiir Hb und 4.5 Millionen pro cmm fiir 
die Er zu erreichen; diese Werte unterscheiden sich nicht si- 
chergestellt von denen fiir die ausgetragenen Kinder (16.6 g°/, 
bzw. 4.5 Millionen pro cmm; vgl. Tabelle 24). — Aus diesem 
Material kann nicht mit Sicherheit entschieden werden, inwie- 
weit die Zellgrésse der Erythrozyten (Vole) gleichzeitig damit 
abnimmt wie ihre Anzahl zunimmt. Der durchschnittliche 
Wert fiir Vole betragt fiir samtliche Falle 120 »* und unter- 
scheidet sich nicht von dem fiir ausgetragene Kinder festge- 
stellten (116 uw, vgl. Tabelle 24). Die Hb-Sattigung (Hbk) liegt 


Tabelle 23. Serumeisenwerte und iibrige Blutwerte 


Mutter 


Nr. Op. Indik. 


Alter 
Wehen 
Hb 
Hkw 
Hbk 
Vole 
Hbg 


lo.ss 113] Steril. + Abortproy. 
Indic. psychiatr. 
2!'20) 0 10.9 3.8. 32.8)0.33 290.81 1704 Steril. + Abortproy. 
Indic. psychiatr. 
3127 11.9 4.1 37.8/0.31 92]2910.36 89] Steril. + Abortprov. 
Indic. eug. 

4], 34 0 10.4 — —/ —-] Steril. + Abortproy. 
Indic. eug. 

5 | 32 O 8.8 2.9, 25.0/0.35 86/30 0.43, 60] V.O. C. + Hepatitis 


Aniimie 

67] 12!) O | 11.5 4.3 | 34.3/0.34 80127/0.29) 40] Infantilismus 

63 11.5 4.3 | 35.4/)0.32 82); 27| — 44 

7730; (101/38) — - — | Hyperemesis grav. 

40 16.9 5.5!47.3,0.36 86) 31/083 | 206] Nephropathie 

| 27 x 4 10.9 | 2.9 | 31.3 0.35 38 3 Kyphoskol. + Eklampsie 

10136); x5® - Zu friihe Ablésung 

11 21 x —J] Pelvis plana 

12 | 24 0 |10.90; — — —|—; — Zwei friihere Kinder tot 
bei d. Geburt 

13] 33 9.6 3.9 29.5 10.33) 76/25 0.70; 50] Plac. praevia 

14 } 41 x 7113.9) 4.0); — —|33| — | —] Alte I. para 

—|—' — - — Drohende Uterusruptur 


' Beziiglich der Bedeutung der Bezeichnungen s. S. 98. 

® Blutprobe bei der Mutter unmittelbar vor der Op. entnommen. 

% Blutprobe bei der Mutter unmittelbar nach der Op. entnommen. 

* Schwache Wehen an einem Tag, 3 Wo. vor dem Partus, dann keine. 
5 Miissige W. seit 12 Std. 
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durchschnittlich bei 0.305, was an der unteren Grenze des sonst 
als normal bezeichneten liegt (etwa 0.33). Hbe liegt trotzdem 
hoch, betragt 36.9 (= »Farbeindex» 1.18), was seinen Grund 
in der betrachtlichen Makrozytose hat. Die bei den 5 jiingsten 
Féten ausgefiihrten Eiweissbestimmungen (Refraktometrie) 
zeigten durchwegs sehr niedrige Werte, < 3 g°/o. 

Die Hb-Werte der Miitter variieren sehr betrachtlich. Aus 
den Werten fiir Hbe (und Serumeisen, vgl. weiter unten) beur- 
teilt, diirften die in gewissen Fallen niedrigen Hb-Werte nicht 
so sehr auf Eisenmangel, sondern auf anderen Faktoren beruht 
haben (Hydramie u. s. w.). 


durch Kaiserschnitt geborenen Kindern und ihren Miittern.' 


® Schwache W. seit 11 Std. 
* Schwache W. seit 12 Std., recht kriftige seit 2 Std. 
* Schlechte W. seit 3. 4 Tg. 


* He. = Blut, gewonnen durch Herzpunktion, Na.-v. = Nabelvenenblut. 


Na.-a. = Nabelarterienblut. 


«Fbtus 
| | | 
IV 16 | He. — - — 2.151.05 70} 1 
- 16 | 27.9, 0.382! 41; 2.67/1.09: 27] 2 
\ ; 20.5) Na.-v.] 12.3] 3.0, 36.3 0.34| 121 41 -f2.380.99 f19] 3 
| He. (2.43 3 
3 10.2] 2.6) 32.5! 0.31] 125!) 39} 2.05'0.95| 355 4 
| 
VI; 29 | Na.-v./f12.3 [42.1 f0.29 {38 f2.88 1.44 f42] 5 
|He. 13.6 |(3.7 |45.0 |Lo.30 |\122 |l2.68 5 
VIII 1.490! 39 | Na.-v. 445.7 fo.32 |f104 — 12.26 f98] 6 
Na.-a. [14 6 |145.4 10.32 — los] 6 
VIII | 2.240/47 | Na.-v.] 14.9) 41] 48.4 0.31] 118) 36 1.37 100] 7 
|2.140 | 46 18.1] 4.8] 61.5, 0.29] 128) 38| — /2.31/146] 8 
IX—X]| Q |2.340/ 45.5] ,, 172); 4.2) 54.9, 0.31; 131; 41 — {1.61 161] 9 
x Q |2.620 | 47 13.9} 3.6] 46.2) 0.30) 128) 39; — /1.71/151]10 
X (IX)} |3.615 | 50 13.4 | 3.8| 44.0! 0.30) 116) 35 1.15 |162]11 
X © |3.650 | 50 16.6} 56.5) 0.29) 113) 33 j1.89 153] 12 
X 3.500 52 ‘i 135 | 4.3) 46.5 0.29) 108 31 1.99 13 
X—XI' !3.400 | — 18.2} 5.1! 65.0 0.28) 127) 36 1.12 160}14 
XI 13.710 | 52 16.6} 5.0| 53.1 0.31) 106 33 63415 


tli- 
‘ir 
it 
1e 
gt 
bei 


174 BO C:SON VAHLQUIST 


Das Serumeisen weist bei einem der zwei jiingsten Féten 
einen Wert von 70 y°/o auf. Bei den 4 hierauffolgenden liegen 
die Werte auffallig niedrig, von 19—47 y°/o. Die 2 Werte im 
VIII. Monat liegen wieder betrichtlich héher, betragen unge- 
fahr 100 y°/o, und vom IX. Monat an sind die Serumeisenwerte 
mit einer Ausnahme (Nr. 15) voéllig im gleichen Niveau mit 
denen, welche man im Nabelvenenblut ausgetragener Féten 
findet. Der Mittelwert fiir Nr. 8—14 betragt 156.1 y°/o im Ver- 
gleich zu 159.8 y°/, fiir die ausgetragenen Kinder. Die Streu- 
ung ist bei den 7 Fallen (Nr. 8—14) auffallig gering, von 146— 
162 y°/o, verglichen mit dem, was man im Nabelvenenblut bei 
normalem Partus findet (32 Faille, 106—227 y®/o, Tabelle 29) 
und wiahrend des spateren Lebens. Der abweichende niedrige 
Wert, 63 y°/o (Nr. 15), bezieht sich auf den Altesten Fétus, bei 
welchem die Mutter 3-—-4 Tage Wehen gehabt hatte, die zu 
einer drohenden Uterusruptur gefiihrt haben. 

Wird das ganze Material nach dem Alter der Féten in 2 
Gruppen eingeteilt, mit 7 Fallen im IV.—VIII. Monat und 8 
Fallen im IX.—X. (XI.) Monat, so werden die Mittelwerte 56.3 
bzw. 144.5 y®/o erhalten. Die Differenz zwischen ihnen erweist 
sich bei Berechnung auf die in Kapitel Il angegebene Art als 
statistisch sichergestellt, sie betragt — 88.2 + 28.8 y°/o. 

Die Serumeisenwerte bei den Mtittern (8 Bestimmungen) 
zeigen in dem beziiglich des Graviditaétsstadiums heterogenen 
Material gréssere interindividuelle Variationen als bei Frauen 
nach einem normalen Partus (vgl. Kapitel IX). Ein sehr hoher 
Wert, naimlich 206 y®/o, wurde bei einer Mutter im IX.—X. Mo- 
nat erhalten, die trotz einer Nephropathie Hb- und Er-Werte 
hatte, die an der Grenze des abnorm erhéhten lagen. Im iibri- 
gen deuteten die wenigen Beobachtungen eher auf ein héheres 
Niveau in den frithen Graviditatsstadien, im IV.—VI. Mon,. 
d. h. in einem Zeitpunkt, in welchem die Werte des Foétus hin- 
gegen durchgehend niedrig liegen. In der Tat zeigen die Miit- 
ter (4 Falle) in dieser Zeit durchgehend héhere Werte als die 
Féten, wihrend bei Fallen im VIII. Monat oder spiter von 4 
Mutterwerten nur einer (der mit 206 y/o) iiber dem Niveau des 
Fotus liegt. 

Das Serumbilirubin liegt bei den jiingsten FGten mégli- 
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cherweise etwas niedriger als spater, aber doch so hoch wie 
etwa 1.0 mg®/o. Das Variationsgebiet ist fiir das gesamte Mate- 
rial (14 Bestimmungen) 0.95—2.31 mg®/o, im Mittelwert 1.50 
mg°®/o. Fiir die mehr als IX Monate alten Féten betragt der Mit- 
telwert 1.68 mg®/o, stimmt also véllig mit dem iiberein. den 
Verf. im Nabelvenenblut ausgetragener Kinder erhalten hat, 
1.75 + 0.11 mg®/o (vgl. Tabelle 24). 

Das Serumbilirubin der Miitter liegt in simtlichen Fallen 
(8 Bestimmungen) innerhalb des normalen Variationsgebietes 
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\bb. 15. Serumeisenwerte und iibrige Blutwerte von Féten in verschiede- 

nem Alter. Nach links entsprechende Werte einer Anzahl der Miitter. 

Nach rechts Vergleichswerte normal geborener Kinder (Mittelwert: Jo] |X| |— 
sowie das beobachtete Variationsgebiet: i] 
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und ist immer niedriger als der entsprechende fétale Wert ge- 
wesen. 

In Abb. 15 wird eine graphische Zusammenstellung der Er- 
gebnisse der Serumeisen- und Serumbilirubinbestimmungen 
sowie der Hb- und Er-Werte im miitterlichen Organismus und 
im Foétus gegeben. 


Besprechung der Ergebnisse. 


Die angefiihrten Ergebnisse der Serumeisenanalysen bei F6- 
ten in verschiedenen Stadien zeigen, dass der Serumeisenspie- 
gel bei diesen noch im V.—VI. Monat niedrig liegt, in den unter- 
suchten Fallen niedriger als bei den Miittern. Im VIII. Monat 
deuten Einzelbeobachtungen eine Steigerung an, aber erst im 
IX.—X. Monat hat das Serumeisen beim Fétus das hohe 
Niveau erreicht, das man bei ausgetragenen Kindern fin- 
det. Das Serumeisen scheint auf eine tibertriebene Weise die 
wahrend der fétalen Entwicklung eintretenden Veranderungen 
des Himoglobins (approx. dem Gesamteisen im Blute ent- 
sprechend) sowie des Lebereisens (Depoteisen) wiederzuspie- 
geln, welches nach Untersuchungen der letzten Jahre (TOVE- 
RUD 1935, loB und SWANSON 1938) nicht nur absolut, sondern 
auch relativ mit zunehmendem Alter der Frucht erhoht wer- 
den soll. 

Es ist kaum anzunehmen, dass die bei den Féten beobachte- 
ten Serumeisenwerte durch die in gewissen Fallen bei den Miit- 
tern vorliegenden Erkrankungen beeinflusst wurden. Die be- 
sonders niedrigen Werte (im friihen Stadium) wurden in sol- 
chen Fallen erhalten, bei denen die Miitter keine kérperliche 
Kranklichkeit aufgewiesen haben und selbst gute Serumeisen- 
werte besassen. Die hohen Werte lagen bei mehreren der Falle 
vor, bei denen die Miitter eine Krankheit von einer solchen Art 
hatten (Nephropathie, Plazenta praevia mit Blutung), dass 
diese an sich erwartungsgemiass eher das Serumeisen hatte 
herabsetzen kénnen. 

Ein von den anderen etwas abweichendes Verhalten zeigte 
das Serumeisen bei einer der beiden jiingsten und bei dem 4lte- 
sten der Féten. Inwieweit der bei dem erstgenannten Falle be- 
obachtete, verhaltnismassig hohe Wert, 70 y°/o, darauf hin- 
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weisen kénnte, dass bei jungen Féten mit Blutneubildung von 
besonders »friihem» Typus eine Tendenz zu héheren Serum- 
eisenwerten vorliegt, kann erst nach Untersuchungen bei einem 
grésseren Material entschieden werden. Inwieweit der relativ 
niedrige Serumeisenwert, 63 y®/o, bei der Altesten Frucht, die 
mehrere Tage lang Wehen ausgesetzt war (drohende Uterus- 
ruptur), durch eine verschlechterte Eisenzufuhr von der Mutter 
ivgl. Kapitel IX) oder auf anderem Wege verursacht wurde, ist 
schwer zu entscheiden. 

Die Verhaltnisse des Serumeisens bei den durch Kaiser- 
schnitt entbundenen Kindern geben keine Stiitze fiir die von 
ADLER und ADLER (1932) auf Grund von Lebereisenanalysen 
bei Féten, die in verschiedenen Stadien der Entbindung bzw. 
nach derselben gestorben waren, angefiihrte Auffassung, dass 
es bereits vor dem Partus zum Einsetzen »eines starken Blut- 
zertalles unter dem Einfluss des Geburtsvorganges» kommt. Ein 
solcher starker Blutzerfall diirfte, nach den Erfahrungen, wel- 
che die experimentelle Hamolyse ergeben hat (vgl. Kapitel V), 
erwartungsgemiss eine Serumeisensteigerung hervorrufen. Das 
Serumeisen liegt aber keineswegs bei den Fallen im Material 
des Verf. héher, in welchen der Fétus unter dem Einfluss des 
Geburtsvorganges stand (Nr. 10, 11, 14), als in denen, bei wel- 
chen keine Wehen auf den Uterusinhalt gewirkt haben (Nr. 8, 
9, 12, 13). Der Serumeisenwert war ausserdem bei dem Fall 
besonders niedrig (Nr. 15), bei dem vor dem Kaiserschnitt eine 
langdauernde Wehenarbeit vorhanden war. Vergleicht man die 
Serumeisenwerte von Féten im IX.—X. (XI.) Graviditaétsmonat 
(mit Ausnahme von Nr. 15) mit denen bei ausgetragenen Kin- 
dern, so ergibt sich, wie oben gezeigt, dass nichts daraut 
hindeutet, dass die Entbindung an sich das Verhalten des 
Serumeisens beeinflussen wiirde die Werte liegen offenbar 
bereits vor derselben hoch. 

Beziiglich des Eisentransportes bedeuten die jetzt gemachten 
Beobachtungen iiber das Verhalten des Serumeisens bei Mutter 
und Fétus das folgende: In der ersten Halfte der Graviditaét und 
vielleicht auch eine Zeit hinein in die zweite, kann das Eisen 
mit einem Konzentrationsabfall von dem miitterlichen Blut 
mit héherem Gehalt in das fétale Blut mit niedrigerem Gehalt 
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transportiert werden. Wahrend der letzten Graviditatsmonate, 
also in der Periode, in welcher der Hauptanteil des Eisens iiber- 
geht, muss der Eisentransport im allgemeinen gegen ein Kon- 
zentrationsgefalle vom niedrigeren Gehalt im miitterlichen Blut 
zum héheren Gehalt im fétalen Blut erfolgen. Trotzdem diirfte 
kein Anlass bestehen zu bezweifeln, dass die Eisentransporte 
zwischen miitterlichem und fétalem Organismus unter Vermitt- 
lung des Serumeisens vor sich gehen. Diese Frage soll im fol- 
genden Kapitel IX naher besprochen werden. 


KAPITEL 1X. 


Das Serumeisen bei gesunden Kindern. 


Hinsichtlich des Verhaltens des Serumeisens bei Neugebore- 
nen (Nabelvenenblut) liegen in der Literatur Angaben von 
mehreren Autoren vor, fiir gesunde Kinder im iibrigen sind je- 
doch die bisher ver6éffentlichten Serumeisenwerte allzu gering 
an der Zahl und allzu verstreut auf verschiedene Altersgruppen, 
um ein klares Bild der vorliegenden Verhialtnisse zu ergeben. 

Im folgenden soll iiber,das Ergebnis von Serumeisenbestim- 
mungen bei etwa 350 gesunden Kindern, die verschiedenen Al- 
tersgruppen von der Geburt bis zur Pubertaét angehéren, be- 
richtet werden. 


I. Das Verhalten des Serumeisens wihrend der 
Neugeborenenperiode. 


Das Material bestand aus Kindern von der Geburtshilflichen 
Klinik zu Uppsala. Nur voll ausgetragene Kinder wurden unter- 
sucht, und von jedem untersuchten Kinde wurde nur eine 
Probe entnommen. Bei einer gewissen Anzahl der Faille der 

14-Tagesgruppe» lag bei der Mutter eine Krankheit (Albumin- 
urie, Nephropathie, Endometritis, Thrombose) vor, weswegen 
Mutter und Kind iiber die tibliche Entlassungszeit hinaus im 
Krankenhaus behalten worden sind. Es scheint indessen un- 
wahrscheinlich zu sein, dass die Krankheit der Miitter, wenn 
sie vor der Geburt tiberhaupt bestand, auf das Verhalten des 
Serumeisens der nach allem zu urteilen gesunden Kinder in 
einem Zeitpunkt, so spit wie 2 Wochen nach der Geburt, ein- 
gewirkt hat. Eine gleichzeitige Blutanalyse bei der Mutter wur- 
de nur in den Fallen ausgefiihrt, bei denen vom Kinde Nabel- 
venenblut untersucht wurde. Etwa die Halfte der derart unter- 
suchten Miitter erhielt wahrend der Graviditat eine kiirzere 
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oder lingere Zeit Eisenbehandlung. Nur bei 2 Fallen wurde 
auch wihrend der letzten Woche vor der Geburt Eisen verab- 
reicht. 

In Tabelle 24 sind die Serumeisenwerte und iibrigen Blut- 
werte von 32 Miittern und ihren Kindern bei der Geburt zu- 
sammengestellt. 


Tabelle 24. Serumetsenwerte und itibrige Blutwerte ber Neu- 
geborenen (Nabelvenenblut) und deren Miitter (V. cubitalis-Blut, 
entnommen innerhalb von 15 Min. p. partum). Normalmaterial.' 


Mitter Kinder 
n M + ¢(M) n M + ¢(M) | 
| | | 

Fe 30 58.9 + 4.8 | 26.2 32 | 159.8 + 11.5 65.2 
Bil 21 0.438 +006 | 0.26 | 28 75 + O11 058 
Hb 32 12.21 +028 | 1.59 | 32 16.56 + 0.32 1.83 
Er 30 4.22 +007 | 0.41 | 31 445 + 0.10 0.56 
Hkw | 30 36.70 + 0.72 | 392 | 32 51.37 + 080 4.55 
Hbk 30 0.330 + 0.004 | 0021] 32 0.322 + 0003 0.017 

Vole 29 87.4 +1.8 | 9.4 31 116.2 + 1.4 7.8 

| Hbe 30 28.9 + 0.7 3 6 31 37.3 + 06 | 3.3 


' Beziiglich der Bedeutung der Bezeichnungen s. S. 98. 


Die in der Tabelle wiedergegebenen gewohnlichen hamatolo- 
gischen Werte fiir das Nabelvenenblut stimmen mit denen, die 
man in Untersuchungen von den letzten Jahren (ANDERSEN 
1935, MUGRAGE und ANDRESEN 1936) vorfindet, ziemlich gut 
iiberein. Die in friiheren Untersuchungen hervorgehobene Neu- 
geborenenpolyzythamie (vgl. GOLDBLOOM und GOTTLIEB 1929) 
konnte tiberhaupt nicht vorgefunden werden. Die relativ hohen 
Hb-Werte beruhen nicht auf einer Polyzythamie, sondern auf 
einer Makrozythimie mit etwa normaler Hb-Sattigung der Zel- 
len. Der bei der vorliegenden Untersuchung von Verf. erhal- 
tene Durchschnittswert fiir Vole, 116.2 + 1.4 »*, liegt noch 
etwas hoher, als der bei friiheren Untersuchungen (ANDERSEN, 
MUGRAGE und ANDRESEN) bei Neugeborenen festgestellte Wert, 
nimlich 108—110 u*; das mittlere Blutkérperchenvolumen bei 
Erwachsenen liegt hingegen nicht héher als etwa 90 p°. Eine 
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Makrozytose mit normaler Hb-Sattigung muss einen hohen 
»Farbeindex» ergeben, im vorliegenden Material betragt Hb: 
37.3 = »Farbeindex» 1.20. 

Die Hb-Werte der Miitter sind sichergestellt niedriger als die 
des weiblichen Normalmaterials (Tabelle 19), die Differenz be- 
tragt 1.27 + 0.30 g’/,. Die Er-Werte sind verhaltnismissig 
weniger gesenkt, 0.19 + 0.09 Mill./emm (Differenz nicht sicher- 
gestellt). Infolgedessen zeigt Hbe eine Senkung, die Differenz. 
1.8 + 0.7, ist nicht sichergestellt aber wahrscheinlich. 

Das Serumeisen liegt im Nabelvenenblut auf einem 
hohen Niveau namlich bei 159.8 + 11.5 y°/o. Die Streuung ist 
sehr gross, der Variationskoeffizient betrigt 41. Die beobach- 
teten fiussersten Werte gingen jedoch nicht starker auseinander 
als von 106 bis 227 y°/o, was nur M + 1 o entspricht. 

Zum Unterschied vom Nabelvenenblut zeigt das Blut der 
Miitter bei dem Partus sehr niedrige Serumeisenwerte, im 
Mittelwert 58.9 + 4.8 y®/o. Dieser Mittelwert liegt sichergestellt 
niedriger als der Nabelvenenblutwert (Differenz 100.9 + 12.5 
y°/o) sowie der Normalwert fiir Frauen (Differenz 64.1 + 6.6 
y°/o). Auch bei den Miittern ist die Streuung der Serumeisen- 
werte sehr gross, der Variationskoeffizient 44. 

Das Serumbilirubin im Nabelvenenblut liegt ebenso 
wie das Serumeisen hoch (Mittelwert 1.75 + 0.11 mg®/o). Die 
Streuung ist auch in diesem Falle gross, der Variationskoeffi- 
zient 33. Die beobachteten minimalen bzw. maximalen Werte 
lagen bei 0.61 bzw. 3.12 mg®/o. 


Der Serumbilirubinwert der Miitter liegt unterhalb des 
Normalwertes fiir Frauen. Die Differenz, 0.20 + 0.07 mg®/o, ist 
nicht véllig sichergestellt, es ist aber wahrscheinlich, dass sie 
an Hand eines grésseren Materials sichergestellt hitte werden 
kénnen. Relativ gesehen ist der Unterschied vom Nabelvenen- 
blut hinsichtlich des Serumbilirubins noch markanter als be- 
zuglich des Serumeisens. Die vollkommen sichergestellte Dif- 
ferenz betrigt 1.32 + 0.12 mg®/o. 

Kine Korrelationsberechnung, die fiir die der Tabelle 24 zu- 
grundeliegenden Resultate ausgefiihrt wurde, ergab fiir keine 
der folgenden Kombinationen eine sichergestellte Korrelation: 
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Fe-Kind: Bil-Kind, Fe-Kind: Hb-Kind, Fe-Kind: Fe-Mutter, Fe- 
Kind: Hb-Mutter, Hb-Kind: Fe-Mutter, sowie Hb-Kind: Hb- 
Mutter. 

Wie sich der Serumeisenwert und die tibrigen Blutwerte bei 
Kindern wahrend der ersten Lebenswochen verhalten, geht aus 
den in Tabelle 25 zusammengestellten Resultaten hervor. 

Aus der Tabelle geht hervor, dass die Hb- und Er-Werte nach 
der Geburt (16.56 + 0.32 g®°/o bzw. 4.45 + 0.10 Mill./emm) eine 
Steigerung aufweisen, die am 1. Tag am meisten ausgeprigt ist, 
aber auch hernach fortsetzt, so dass man nach 6 Tagen Werte 
verzeichnen kann, die véllig sichergestellt héher liegen, als der 
Wert im Nabelvenenblut. Die Differenz von 0 bis 6 Tage be- 
trigt fiir Hb 2.84 + 0.47 g°/o und fiir Er 0.92 + 0.14 Mill./emm. 
Nach 14 Tagen begannen die Werte zu sinken, sichergestellt 
fiir das Hb und nicht vdllig sichergestellt, aber wahrscheinlich 
fiir die Er. Die Durchschnittswerte liegen in diesem Zeitpunkt 
nicht mehr signifikativ héher als im Nabelvenenblut. Dass die 
Hb- und Er-Steigerung am ersten Tage nicht auf einer Ein- 
trocknung beruhen kann, zeigen die Eiweisswerte, die unver- 
iindert sind. Der Vole-Wert zeigt bereits nach 6 Tagen eine 
sichergestellte, sinkende Tendenz, und infolgedessen sinkt auch 
Hbe (jedoch nicht signifikativ), nachdem sich die Hb-Satti- 
gung der Zellen (Hbk) konstant halt. 

Das Serumeisen weist in der Neugeborenenperiode charak- 
teristische und kraftige Verschiebungen auf. 
Von dem hohen Durchschnittswert bei der Geburt, 159.8 - 
11.5 y°/o, dem héchsten Wert, der in irgendeiner Altersgruppe 
von Normalpersonen erhalten wurde, stiirzt er in einem Tag 
herab zu einem Durchschnittswert, der niedriger liegt als in ir- 
gend einer anderen Altersgruppe, némlich auf 51.5 + 2.7 y°/o. 
Die Differenz betragt nicht weniger als 108.3 + 11.8 y°/o. Nach 
diesem initialen Fall folgt rasch eine signifikative Steigerung, 
bis zu 114.4 + 7.8 y°/o nach 6 Tagen, bzw. bis 124.9 + 6.7 y°/o 
nach 14 Tagen. Nach 14 Tagen liegt das Serumeisen jedoch 
immer noch wahrscheinlich niedriger als im Nabelvenenblut 
(Differenz — 34.9 + 13.3 y/o). Die Streuung der Werte ist im 
Nabelvenenblut am gréssten, der Variationskoeffizient betragt 
hierbei, wie bereits erwahnt, 41, hernach liegt er zwischen 24 
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Tabelle 25. Serumeisenwerte und iibrige Blutwerte bet voll 

ausgetragenen Kindern in verschiedenen Zeitpunkten der Neu- 

geborenenperiode sowie die successiven Differenzen zwischen den 

Mittelwerten (+= steigend mit zunehmendem Alter, — = fallend 
mit zunehmendem Alter). Normale Individuen.' 


Nabelvenen- 
Nabelvenen 1 Tag 6 Tage 14 Tage 
blut 
Min,—Max. 24 Std.—33 Std. 5 Ty. 10 Std.— 12 Tg. 10 Std. 
\lrer —-- 6 Tg. 6 Std. 15 Tg. 15 Std 
| Mittelwert 27 Std. 5 Te. 21 Std. 13 Tg. 15 Std. 
Mittl. Geb.gew. 3.460 3.480 3.410 3.770 
Gew. bei Prob.-entn. 3.270 3.650 
Init. Gew. verlust. 0.317 0.285 0.327 
| x ¢ 32 65.2 23; 12.8 18; 32.9 21: 30.6 
Mittelwert 159.8 + 11.5 51.5 + 2.7 114.4 + 7.8 124.9 + 6.7 
Differenz 108.3 + 11.8 62.9 + 8.3 + 10.5 + 10.3 
ni 6 28; 0.58 22; 2.96 18: 4.83 1S; 3.61 
Mittelwert 1.75 + 0.11 5.97 + 0.63 7.69 + 1.14 4.23 + 0.85 
Differenz 4.22 + 0.64 + 1.72 1.30 3.46 1.42 
nn; ¢ 32; 1.83 24; 2.62 21; 1.54 22; 2.19 
Mittelwert 16.56 + 0.32 18.40 + 0.53 19.40 + 0.34 17.49 + 0.47 
Differenz + 1.84 + 0.62 + 1.00 + 063 —1.91 + 0.58 
n; 3 31; 0,56 24; 0.73 21; 0.44 22; 0.50 
Mittelwert 4.45 + 0.10 5.09 + 0.15 5.87 + 0.10 4.97 + O.11 
Differenz 0.64 + 0.18 + 0.28 + 0.18 —0.40 + 0.15 
kw 32; 4.55 24; 1.77 21; 4.10 22; 6.98 
Mittelwert 51.37 + 0.80, 56.93 + 1.59 58.21 + 0.90 53.74 + 1.49 
Differenz + 5.56 + 1.78 + 1.28 + 1.83 4.47 + 1.74 
Lik B36 32; 0.017 24; 0.014 21; 0.010 22; 0.010 
Mittelwert 0.322 + 0.003, 0.324 + 0.003 0.333 + 0.002 0.326 + 0.002 
Differenz 4- 0.002 + 0.004 +. 0.009 + 0.004 -— 0.007 + 0.003 
! Bs ¢ 31; 7.8 24; 8.2 21; 5.9 22; 7.8 
Mittelwert 116.2 + 1.4 112.2 + 1.7 108.8 + 1.3 108.2 + 1.7 
Differenz — 4.0 + 2.2 --3.4 + 2.1 0.6 + 2.1 
H n: ¢ 31; 3.3 24; 2.2 21; 2.0 22; 2.4 
Mittelwert 37.3 + 0.6 36.2 + 0.4 36.3 + 0.4 35.38 + 0.5 
Differenz 1.1 + 0.7 + 0.1 + 0.6 — 1.0 + 0.7 
n; so 22: 0.52 22; 0.84 
Mittelwert 6.06 + 0.11 5.99 + 0.18 
Differenz — 0.07 + 0.21 


' Beziiglich der Bedeutung der Bezeichnungen s. 


S. 98. 
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und 29. Hinsichtlich der beobachteten Min.- bzw. Max.-Werte 
in den verschiedenen Gruppen wird auf Tabelle 29 verwiesen. 
Um zu ermitteln, wie rasch nach der Geburt die nach einem 
Tag ausgepragte Senkung des Serumeisens und Steigerung des 
Hb-Wertes einsetzen, wurden bei 2 Gruppen von Kindern (5 
Kinder in jeder Gruppe) Analysen bei ein- und demselben Indi- 
viduum jeweils einerseits bei der Geburt (Nabelvenenblut) an- 
dererseits eine kurze Zeit nach der Geburt (eine Gruppe 2—7 
Min., die andere etwa 3 Stunden nach der Geburt) vorgenom- 
men. Die Resultate sind in Tabelle 26 zusammengestellt. 


Tabelle 26. Verdnderungen der Serumeisenwerte und der iibrigen 

Blutwerte von der Geburt (Probe I bzw. IIT = Nabelvenenblut) 

bis 2—7 Minuten (Probe IT = V. femoralis-Blut) bzw. ea 3 

Stunden (Probe IV = V. femoralis-Blut) nach der Geburt. Mittel- 

werte der individuellen Differenzen. 5 Versuchspersonen in 
jeder Gruppe.' 


Intervall 2—7 Min. Intervall 25*— 3'* Std. 
Probe | Probe Probe | Probe 
I Il Diff. i | Iv Diff. 
Fe 153 162 + 9 156 93 63 
Bil 1.88 2.05 | + 0.17 1.39 1.80 | + 0.41 
Eiw 5.92 6.68 | + 0.76 5.91 6.26 | + 0.35 
Hb 15.9 16.7 + 0.8 16.6 19.8 + 3.2 
Er 4.5 4.7 + 0.2 4.5 5.1 0.6 
Hkw 53.0 55.4 + 2.4 53.6 | 62.4 + 8.8 
Hbk 0.30 0.30 +0 0.31 0.32 + 0.01 
118 118 +0 120 121 
Hbg 35 37 36 21 


' Beziiglich der Bedeutung der Bezeichnungen s. S. 98. 


Die in der Tabelle wiedergegebenen Werte stammen von 
einem zu kleinen Material, um sichere Schliisse zuzulassen, sie 
machen es aber wahrscheinlich, dass wahrend der ersten Minu- 
ten nach der Geburt keine ausgepragte Veranderung auftritt, 
dass aber eine solche nach 3 Stunden gefunden werden kann. 
Die Serumeisenwerte weisen in diesem Zeitpunkt eine Senkung 
auf, die durchschnittlich so kraftig ist, dass der Wert von 156 
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y°/o auf 93 y°/o heruntergeht, die Verminderung also 63 y°/o be- 
tragt (individuelle Variationen von 21 bis 102 y°/o). 

Die Mittelwerte fiir Hb und Er zeigen nach 3 Stunden eine 
Steigerung, die ebenso kraftig ist wie nach 24 Stunden im grés- 
seren Material (Tabelle 25). Ebensowenig wie der 1-Tageswert 
kann diese Steigerung durch eine Eintrocknung erklart wer- 
den, wenn auch.der Eiweissdurchschnittswert nach dem 3 Std. 
Intervall eine geringe Steigerung (0.35 °/o) zeigt, die bei dem 
grésseren Material nach 24 Std. nicht vorgefunden werden 
konnte. 

Das Serumbilirubin zeigt die fiir Neugeborene charakteri- 
stische, voriibergehende Hyperbilirubinimie. Bereits am 1. Le- 
benstag steigt der Mittelwert kraftig, um am 6. Tag seinen 
héchsten Wert, 7.69 © 1.14 mg®/o, zu erreichen. Am 14. Tag 
liegt der Mittelwert, zahlenmassig gesehen, wieder betrichtlich 
niedriger, namlich bei 4.23 -- 0.85 mg®/o. Auf Grund der gros- 
sen Streuung ist dieser Riickgang nicht statistisch signifikativ 
(Differenz — 3.46 + 1.42 mg®/o). Der 14-Tageswert liegt ande- 
rerseits immer noch wahrscheinlich héher als im Nabelvenen- 
blut (Differenz + 2.48 © 0.86 mg®/o). 


Besprechung der Ergebnisse. 


Mehrere Autoren haben bereits friiher Serumeisenwerte des 
Nabelvenenblutes angegeben. LOCKE und Mitarbeiter (1932) ga- 
ben als Mittelwert von 9 Analysen 160 y®/o an (hinsichtlich Ein- 
winde gegen die Technik von LOCKE und Mitarbeitern vg). 
S. 10). THOENES und ASCHAFFENBURG (1934) beobachteten 
bei 12 Fallen Werte zwischen 134 und 291 y°/o, mit einem Mit- 
telwert von 173 y°/o. NEUWEILER (1938) erhielt bei 17 Fallen 
Werte zwischen 84 und 240 y/o, im Mittelwert 155.2 y°/o. Ver- 
gleicht man diese friiheren Werte mit den nun bei einem etwas 
grésseren Material erhaltenen (32 Falle), die zwischen 106 und 
227 y/o liegen, mit einem Mittelwert von 159.8 y°/o, so ist die 
Ubereinstimmung befriedigend. 

Die Untersucher, die gleichzeitige Serumeisenbestimmungen 
bei Mutter und Kind vorgenommen haben, fanden bei den 
Miittern ausgesprochen niedrigere Werte als im Nabelvenen- 
blut. LOCKE und Mitarbeiter (1932) geben einen Durchschnitts- 
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wert von 80 y°/o bei der Mutter gegen 160 y°/o im Nabelvenen- 
blut an. Die Untersuchungen von NEUWEILER ergaben fiir dic 
Miitter bei der Geburt durchschnittlich 92.6 y®/o, 2 Stunden 
nachher 75.3 y°/o, gegeniiber dem Wert von 155.2 y°/o fiir Na- 
belvenenblut. Die in der vorliegenden Arbeit erhaltene Diffe- 
renz ist noch ausgepragter, der Wert fiir die Miitter betragt 
nimlich 58.9 y°/o und fiir das Nabelvenenblut 159.8 y°/o. 

Obwohl das Serumeisen wahrend der spateren Phase der 
Graviditat von der Mutter zur Frucht eine Konzentrationsstei- 
gerung aufweist, scheint es véllig angebracht zu sein anzuneh- 
men, dass das Serumeisen auch unter diesen Verhaltnissen der 
Vermittler des Eisentransportes ist (Kapitel VIII). NEUWEILER 
(1938) hat versucht, dies direkt zu beweisen, und zwar durch 
parallel ausgefiihrte Serumeisenbestimmungen im Nabelvenen- 
bzw. Nabelarterienblut. Hierbei fand er bei der Mehrzahl der 
Fille betrachtlich niedrigere Werte im Nabelarterien- (d. h. 
vom Kind zuriickstr6menden) als im Nabelvenenblut. Eine 
statistische Bearbeitung seines Materials beweist, dass die 
durehschnittliche Differenz, 17.4 + 5.4 7°/,, signifikativ ist. Bei 
den einzelnen Fallen variiert die Differenz indessen auffallend 
stark, nimlich zwischen + 59 und — 27 ¥°/, (+ = héherer 
Wert im Nabelvenenblut). 

Verf. hat bei 17 Fallen gleichzeitige Serumeisenbestimmun- 
gen im Nabelvenen- bzw. Nabelarterienblut ausgefiihrt, ohne 
eine solche Differenz feststellen zu kénnen. Die beobachteten 
Einzelwerte variierten zwischen + 11 und — 10 y®/o. Der Mit- 
telwert, — 2.1 = 1.5 y°/o, geht in entgegengesetzte Richtung als 
erwartet, ist jedoch nicht signifikativ. Diese Ergebnisse wider- 
sprechen indessen nicht der Annahme, dass das Serumeisen den 
Eisentransport zum Fotus vermittelt. Auch sehr kleine Diffe- 
renzen, welche nur bei einem grésseren Material sichergestellt 
hervortreten kénnen, wiirden auf die Dauer grosse Eisenabla- 
gerungen erklaren kénnen. Ausserdem kann nicht ausgeschlos- 
sen werden, dass wihrend des intrauterinen Lebens eine grdés- 
sere Differenz zwischen dem Nabelvenen- und Nabelarterien- 
blut vorliegt, wenn auch in dem Einzelfall, bei welchem eine 
solche gleichzeitige Bestimmung bei einem durch Kaiserschnitt 
entbundenen Fétus ausgefiihrt wurde (Nr. 6, Tabelle 23), keine 
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derartige Differenz zum Vorschein gekommen ist. Dass der 
Eisentransport von der Mutter zum Foétus durch andere eisen- 
haltige Stoffe im Blut (wie Hamoglobin oder »Pseudohimoglo- 
bin») oder auf einem ganz anderen Weg, z. B. durch die Am- 
nionfliissigkeit, geschehen wiirde, erscheint jedenfalls wenig 
wahrscheinlich zu sein. 

Serumeisenwerte normaler Kinder spiter in der Neugebore- 
nenperiode wurden, ausser einigen vom Verf. vorgelegten priili- 
minadren Resultaten (VAHLQUIST 1939, 1940a), friiher nicht pu- 
bliziert. Auf Grund der hierbei gewonnenen Erfahrungen wur- 
den fiir die fortgesetzten Untersuchungen die Zeitpunkte 0, 1, 6 
bzw. 14 Tage, als geeignet bei der Verfolgung der Variationen 
des Serumeisens bei Neugeborenen, ausgewahlt. 

Aus den nun vorgelegten Ergebnissen der Analysen bei einem 
grésseren Material geht folgendes hervor. Am ersten Lebenstag 
zeigt das Serumeisen einen markanten Riickgang, der von dem 
hohen Mittelwert im Nabelvenenblut (159.8 y®/o) zu einem so 
niedrigen Wert wie 51.5 y/o nach einem Tag fiihrt. Dieser 
Riickgang setzt wahrscheinlich bereits wihrend der ersten 
Stunden nach der Geburt ein (vgl. Tabelle 26). Die Serum- 
eisensenkung ist indessen voriibergehend. Nach 6 Tagen ist der 
Mittelwert betrachtlich gestiegen, und zwar bis 114.4 y°/o, und 
er liegt nach 14 Tagen noch etwas héher, namlich bei 124.9 y°/o, 
jedoch immer niedriger als im Nabelvenenblut. 

Was ist die Ursache des initialen kraftigen Riickgangs des 
Serumeisenwertes? Verf. hat friiher (VAHLQUIST 1940a) der 
Vermutung Ausdruck gegeben, dass die hohen Serumeisenwer- 
te im Nabelvenenblut durch einen im Zusammenhang mit der 
Geburt selbst einsetzenden Blutzerfall bedingt sein k6nnten. 
Die nach der Geburt eintretende (voriibergehende) Senkung 
des Wertes kénnte dann als ein Riickgang zum fétalen Niveau 
erklart werden, nachdem der Blutzerfall wieder vermindert 
oder das Aufnahmevermégen der Depotorgane fiir Eisen wie- 
der gesteigert wurde. Die weiter oben vorgelegten Resultate der 
Serumeisenbestimmungen bei durch Kaiserschnitt geborenen 
Kindern zeigen indessen, dass diese Hypothese unhaltbar ist. 
Den hohen Nabelvenenwerten entsprechen gleich hohe Werte 
beim Fétus in utero wahrend der spateren Phase der Graviditat. 
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Soll die Serumeisenverminderung nach der Geburt durch 
Veranderungen des Hb-Umsatzes beim Kinde erklart werden, 
so muss man an Stelle dessen annehmen, dass unmittelbar nach 
der Geburt eine im Verhaltnis zum fétalen Leben verminderte 
Zerstérung oder erhéhte Regeneration auftritt. Beide diese 
Moéglichkeiten scheinen jedoch a priori recht unwahrscheinlich 
zu sein. Freilich zeigen die Hb- und Er-Werte des hier vorge- 
legten Materials eine gewisse Steigerung wihrend der ersten 
Lebenswoche, diese scheint aber so rasch einzutreten (vgl. Ta- 
belle 25), dass es unwahrscheinlich ist, dass sie einer erhdhten 
Regeneration und noch weniger einer verminderten Destruk- 
tion zugeschrieben werden kann. Wahrscheinlicher ist, dass 
sie mit einer Deplasmatisierung des Blutes bei Neugeborenen 
zusammenhiingt, welche entweder durch die plétzliche Uber- 
fiillung des Gefiissystems infolge Anreicherung mit Plazentar- 
blut (vgl. KRAMANN und HOFFMANN 1939) oder durch eine 
Shockwirkung (vgl. SACHS und Mitarbeiter 1938) zustande- 
kommt. 

Die Erklarung des initialen Serumeisensturzes muss deshalb 
anderweitig als in einem veranderten Hb-Umsatz gesucht wer- 
den. Alle verschiedenen Méglichkeiten, welche im Zusammen- 
hang mit der Diskussion iiber den Regulationsmechanismus 
des Serumeisens genannt worden sind (S. 48 ff), kénnen hier- 
bei in Frage kommen, also Veranderungen der Depotaufnahme, 
des Funktionszustandes des Retikuloendothelialsystems, der 
Leberregulation oder ein nervéser bzw. hormonaler Einfluss. 
Es ist aber auch méglich und vielleicht am wahrscheinlichsten, 
dass der initiale Serumeisensturz bei Neugeborenen auf einem 
ganz besonderen Umstand beruht, namlich auf dem Abbruch 
der Blut- und damit auch der Eisenzufuhr von der Mutter zum 
Kinde. Wie oben hervorgehoben, scheint es véllig angebracht 
zu sein anzunehmen, dass der Eiseniibergang von der Mutter 
zum Foétus durch das Serumeisen vermittelt wird. Wenn diese 
-gewohnte» kontinuierliche Zufuhr pl6tzlich aufhért, so ist es 
sehr wohl vorstellbar, dass ein fortgesetzter, unverinderter 
Eisenverbrauch im Knochenmark und in anderen Geweben das 
Serumeisenniveau senken kann, bevor die Kriafte der Gegen- 
regulation einsetzen und der intermediare Eisenstoffwechsel 
des Kindes selbstandig stabilisiert wird. 
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Das Verhalten des Serumeisens wahrend der ersten Lebens- 
wochen soll in Kapitel X im Zusammenhang mit der Bespre- 
chung der Blutanpassung wahrend der Neugeborenenperiode 
noch weiter behandelt werden. 


Il. Das Serumeisen nach der Neugeborenenperiode, 
waihrend der ersten Lebensjahre (1 Mon.—2'/, Jahre). 


Das Material besteht teilweise aus Pflegekindern und Rekon- 
yaleszenten der Kinderklinik des Akademischen Krankenhau- 
ses zu Uppsala und andernteils aus Kindern von dem Gillberg- 
schen Kinderheim in Uppsala und dem Nyboda Kinderheim in 
Stockholm. Nur solche Kinder wurden untersucht, die wenig- 
stens einige Wochen vor der Untersuchung infektionsfrei wa- 
ren. So weit als méglich wurde kontrolliert, dass die zur Unter- 
suchung herangezogenen Kinder keine Eisenbehandlung erhal- 
ten haben und bei der Geburt nicht untergewichtig gewesen 
sind. Die Mehrzahl der Kinder gehérte einer Gkonomisch weni- 
ger gutgestellten Klasse an, jedoch waren viele von ihnen im 
Zeitpunkt der Untersuchung bereits seit einer langeren Zeit im 
Kinderheim aufgenommen gewesen und wiesen einen ausge- 
zeichneten Allgemeinzustand auf. Jedes Kind ist mit nur einem 
Wert reprasentiert. 

Die statistisch bearbeiteten Ergebnisse der Untersuchungen 
bei diesem Kindermaterial sind, verteilt auf vier Altersgruppen, 
in Tabelle 27 zusammengestellt; als Vergleich sind in dieser 
Tabelle Werte von 14 Tage alten Kindern angefiihrt. 

Aus der Tabelle ist ersichtlich, dass die Hb-Werte sich be- 
reits in der ersten Altersgruppe (1 Mon.—'/2 Jahr) auf ein mitt- 
leres Niveau eingestellt haben, welches dann ziemlich unver- 
andert beibehalten wird, nimlich auf etwas iiber 12 g°/o. Dieser 
Wert stimmt mit dem von MAGNusSON (1935) fiir 8 Alters- 
gruppen, welche die Zeit von 8—38 Wochen umfassen, erhal- 
tenen Wert iiberein, der im Mittelwert bei 77.6 °/o Sahli = 12.11 
g°/o liegt, ebenso besteht auch Ubereinstimmung mit den von 
MUGRAGE und ANDRESEN (1936) erhaltenen Werten. Hingegen 
liegt der genannte Wert etwas niedriger als die von mir auf 
Grund der Angaben von MERRITT und DAvipson (1933) ferner 
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Serumeisenwerte und iibrige Blutwerte bei voll aus- 


Beziiglich der Bedeutung der Bezeichnungen 


getragenen Kindern wiihrend verschiedenen Perioden der ersten 
Lebensjahre sowie die successiven Differenzen zwischen den 
Mittelwerten (+ = steigend mit zunehmendem Alter, — = fallend 
mit zunehmendem Alter). Normale Individuen.' 
1 Mon.— 14/,—2! 
14 Tage 1), Jahr | /,—1 Jahr 1—1'/, Jahre 
Mittl. Alter 13 Tg.15 Std.' 3'/, Mon. 81/, Mon. 15 Mon. 21'/, M 
Geb. gew. 3.770 3.370 3.480 3.530 3.254 
Gew. bei d. 
Prob. entn| 3.650 5.340 7.670 10.330 11.650 
Fe n; ¢ 21; 30.6 24; 27.2 23; 27.0 22; 26.3 17; 35 
Mittelwert 124.9 + 6.7 88.7 + 5.6 61.0 + 5.6 58.2 + 5.6 56.8 +s 
Differenz 36.2+ 8.7 —27.74+79 —2.8+7.9 —14+ 9.9 
Bil 18; 3.61 12; 12; 13; V1; 
Mittelwert 4.23 + 0.85 0.62 0.38 0.37 O37 
Differenz — 3.61 — 0.24 0.01 +0 
Hb n; 6 22; 2.19 24: 1.14 23; 1.19 22; 1.04 ye 
Mittelwert 17.49 + 0.47 | 12.40 + 0.23 | 12.33 + 0.25 ; 12.23 + 0.22 | 12.15 
Differenz 5.09 + 052 —0.07 + 0.34 —- 0.10 + 0.33 0.08 + 0 
Er n; ¢ 22; 0.50 22; 057 23; 0.55 21; 0.47 17:0 
Mittelwert 497+ 0.11 | 4.25 + 0.12 | 4.88 + 0.11 | 5.214 0.10 4.89 
Differenz — 0.72 +016 +063 +016 +4 0.33 + 0.15 —0.32 + 0.1 
Hkw n; 3 22: 6.98 19; 3.21 20; 3.80 48: 3.27 if: 
Mittelwert 53.74 + 1.49 36.95 + 0.74 | 38.32 + 0.85 39.15 4+ 0.54 37.91 
Differenz — 16.79 +166 + 1.37+ 1.13 + 0.83 + 1.01 1.24 + 
| 
Hbk on; 3 22; 0.010 | 19; 0.014 20; 0.022 18; 0.018 17; 0 
Mittelwert |0.326 + 0.002 (0.334 + 0.003 0.323 + 0.005 0.317 + 0.004 0.321 
Differenz +0.008+0.004 — 0.011+0.006 0.006+0.007 +0.004+0 
Vole n; ¢ 22; 7.8 19; 8.7 20; 8.2 18; 5.9 17 
Mittelwert 108.2 + 1.7 89.8 + 2.0 78.5 + 1.8 75.6 + 1.4 78.1 
Differenz —184+26 —11.3 + 2.7 2.9 + 2.3 2.5 + 2.1 
Hbg n: o 22; 2.4 22; 2.9 23; 3.1 Zi: 2.7 17 
| Mittelwert 35.3 + 0.5 29.8 + 0.6 | 25.4 + 0.7 23.8+0.6 | 25.1 
| Differenz —44+09 —16+0.9 13+ 0.9 


= 
S95. 
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FAXEN (1937) fiir das Alter 2—12 Mon. berechneten Werte 
12.81 resp. 13.22 g°/,. Es ist jedoch méglich, dass die Differenzen 
hierbei auf Unterschieden bei der Hiamometerstandardisierung 
beruhen, da ein relativ gesehen so grosser oder sogar grOésserer 
Unterschied bereits am 1. Tage vorliegt, wo anamisierende Fak- 
toren sich kaum geltend gemacht haben konnten. Bei 24 einen 
Tag alten Kindern wurde namlich in der vorliegenden Arbeit bei 
Hb-Bestimmung im Kapillarblut (vgl. Abb. 17, Kapitel X) ein 
Mittelwert von 19.4 g®/o erhalten, waihrend MERRITT und Da- 
VIDSON fiir den »1st day» einen Mittelwert von 23.4 g®/o und 
FAXEN ebenfalls fiir »1 day» einen solchen von 22.6 g®/o an- 
veben. 

Wahrend die Hb-Mittelwerte ziemlich unverandert beibe- 
halten worden sind bei den verschiedenen Altersgruppen, wei- 
sen die Er-Werte eine successive, signifikative Steigerung auf, 
die in der Altersgruppe 1—1'/2 J. zu dem maximalen Mittelwert 
ven 5.21 + 0.10 Mill./emm fiihrt. Vole zeigt dagegen eine si- 
chergestellte Verminderung bis zu einem minimalen Mittelwert 
von 75.6 u® in derselben Altersgruppe. Nachdem die Hb-Satti- 
sung nicht signifikativ verandert wird, sinkt Hbe mit Volr 
einigermassen parallel. Der Minimalwert, 23.8 (= »Farbein- 
dex» 0.76), wird auch in diesem Fall in der Altersgruppe 1- 
1'/2 J. erreicht. Die in der Altersgruppe 1'/2—2'/s J. eintretende 
zahlenmiassige Steigerung von Vole und Hbe bzw. die Senkung 
von Er ist in keinem Fall signifikativ. 

Das Serumeisen, welches bei den 14 Tage alten Kindern un- 
gefahr auf dem Niveau der Erwachsenenwerte lag, nimlich 
hei 124.9 + 6.7 y/o, zeigt in der Folgezeit einen successiven. 
kriftigen Riickgang, so dass von der Altersgruppe !/2—1 J. an- 
gefangen das mittlere Niveau um 60 y°/o liegt, bei einem Wert 
also, der bei Erwachsenen als an der Grenze des Pathologi- 
schen liegend betrachtet werden miisste. Die einzelnen Beolb- 
achtungen gehen weit unter die Hyposideramiegrenze fiir Er- 
wachsene (vgl. weiter unten). Eine Tendenz zur Steigerung bei 
der altesten Altersgruppe, 11/2—2'/s J., konnte nicht verzeichnet 
werden. Die Streuung der Serumeisenwerte ist noch grésser als 
in anderen Altersgruppen, der Variationskoeffizient variiert 
zwischen 31 und 59. Die beobachteten Werte gehen doch weni- 
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ger auseinander als die o-Werte dies vermuten lassen wiirden, 
besonders ist das beobachtete Variationsgebiet unterhalb des 
mittleren Niveaus auffallend eng (vgl. Tabelle 29). Die untere 
Variationsgrenze liegt gewiss betrachtlich niedriger als bei Er- 
wachsenen, doch wurde bei keinem der 62 Falle ein Wert von 
unter 25 y°/o beobachtet, was einer Abweichung vom Mittelwert 
mit nur etwa — 1 ¢ entspricht. Nach oben variieren die Werte 
hingegen bis etwa + 39. Die schiefe Verteilung, welche fiir 
die Serumeisenwerte dadurch angedeutet wird, wurde bereits 
friiher im Anschluss an die Verhaltnisse bei Erwachsenen be- 
sprochen (Kapitel VII). 

Das Serumbilirubin zeigt in der Altersgruppe 1 Mon.—!, J. 
immer noch einen relativ hohen Wert, nimlich 0.62 mg?®/o, 
sinkt aber dann bis zu einem Wert von 0.37 = 0.02 mg®/o (fiir 
das zusammengeschlagene Material von 1/2—2'/a J.), welcher 
ausgesprochen niedriger ist, als der bei Erwachsenen gefundene 
Wert (vgl. Tabelle 19). 

Die minimalen und maximalen Serumeisen- und Serumbili- 
rubinwerte kénnen in Tabelle 29 wiedergefunden werden. 


Besprechung der Ergebnisse. 


Serumeisenwerte fiir gesunde Kinder im ersten Lebensjahr 
wurden friiher von THOENES und ASCHAFFENBURG (1934) so- 
wie von SCHAEFER (1940b) angegeben. Die erstgenannten Auto- 
ren benutzten ein anderes Bestimmungsverfahren (Rhodanid- 
verfahren), dessen ungeachtet stimmen die von ihnen ermit- 
telten Werte bei 29 Kindern im Alter von 1 Mon.—*/2 J. mit 
den Werten der entsprechenden Altersgruppe des Materials des 
Verf. sehr nahe iiberein, und zwar sowohl hinsichtlich des Mit- 
telwertes 92.6 bzw. 88.7 y°/o, als auch hinsichtlich der Minimal- 
und Maximalwerte, namlich 40 und 175 y®/o einerseits und 40 
und 153 y/o andererseits. Bei Kindern unter 1 Mon. haben 
THOENES und ASCHAFFENBURG ausser Nabelvenenblutwerte nur 
8 Werte (78—196 y°/o) und im Alter von '/2—2 J. nur 4 Werte 
(50—99 y/o) ermittelt, weswegen ein Vergleich mit den iibrigen 
Altersgruppen des Materials des Verf. unterlassen werden muss. 
So viel kann indessen gesagt werden, dass die Schlussfolgerung 
der Autoren, nach welcher »die Werte innerhalb einiger Wo- 
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chen und Monate zunachst einem Minimum zustreben, um da- 
nach wieder anzusteigen», nicht berechtigt ist. Das mittlere Ni- 
veau im nun ver6ffentlichten Material liegt unverindert nie- 
drig auch in der spateren Halfte des zweiten Lebensjahres. 

Von den Normalwerten, die SCHAEFER angibt, riihren 10 von 
Kindern im Alter von 9—24 Mon. her, diese Werte variieren 
zwischen 43 und 105 y°/o, mit einem Mittelwert von 65.6 y°/o. 
Unter Beriicksichtigung der geringen Zahl der Beobachtungen 
von SCHAEFER und der dadurch bedingten Unsicherheit des 
Mittelwertes, kann dieser doch als mit den Werten des Verf. 
wohl tbereinstimmend angesehen werden. Die Ansicht von 
SCHAEFER, dass die Serumeisenwerte wihrend des 2. Lebens- 
jahres »allmahlich zu der bei Erwachsenen iiblichen Héhe an- 
steigen», kann jedoch bei einem hinreichend grossen Material 
nicht bestatigt werden. 

Besonders wichtig ist es nun zu entscheiden, ob die in dem 
nun vorgelegten Material hervortretenden niedrigen Mittel- 
werte fiir das Serumeisen, ferner die zahlreichen Werte, welche 
50 y/o untersteigen (herunter bis zu 25 y®/o), als wirklich fiir 
das Alter physiologische Werte zu betrachten sind ober ob sie 
einen Ausdruck einer bei den Kindern der sozialen Schicht, 
welche hier in Frage kommt, in den ersten Lebensjahren all- 
gemein verbreiteten Sideropenie darstellen. Eine in grossem 
Umfang durchgefiihrte Eisenbehandlung hitte die Entschei- 
dung herbeifiihren kénnen, doch konnte leider eine solche bei 
dem vorliegenden Material nicht vorgenommen werden (beziigl. 
Kisenbehandlung von Kindern im Schulalter vgl. weiter unten). 
Aus folgenden Griinden scheint es indessen berechtigt zu sein 
anzunehmen, dass die relativ niedrigen Serumeisenwerte in 
der Tat physiologisch fiir das fragliche Alter sind und nicht aut 
einer Sideropenie beruhen. 

Die Hb-Mittelwerte des hier vorgelegten Materials stimmen 
mit denen, die von anderen Untersuchern bei Bestimmungen 
bei »normalen» (MERRITT und DAVIDSON; MAGNUSSON; MUGRA- 
GE und ANDRESEN) bzw. »optimalen» (FAXEN) Kindern erhal- 
ten worden sind, recht gut iiberein (vgl. weiter oben). 

Die von MACKAY und GOODFELLOW (1931) angefiihrien Re- 
sultate, welche auf eine ausserordentlich hohe Frequenz von 
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leichter »nutritional anaemia» bei Kindern in den ersten Le- 
bensjahren hindeuteten, besitzen offenbar keine Allgemeingiil- 
tigkeit. Ihr Material (Kinder von Londons East End: Gruppe 
die Flaschennahrung erhielt) zeigte fiir die Altersgruppe 3-18 
Mon. bei der unbehandelten Kontrollgruppe ein Hb-Niveau, das 
so niedrig wie etwa 10 g®°/o lag (unter Beriicksichtigung der 
Korrektion von + 7 °/o, die MACKAY spiter [1933] angegeben 
hat). Das bei einer eisenbehandelten Gruppe erreichte Hh- 
Niveau war 11.3 g°/,, also bemerkenswert genug immer noch 
niedriger als das des hier vorgelegten, nicht eisenbehandelten 
Materials. 

Die Resultate von USHER und Mitarbeitern (1935) bei einer 
aihnlichen Untersuchung, bei Kindern einer Findelanstalt in 
Montreal, zeigen freilich eine Steigerung der Hb-Werte bei 
Eisenbehandlung, obwohl die Werte bei der unbehandelten 
Kontrollgruppe bedeutend héher lagen als MACKAY und GOop- 
FELLOW’ s. Doch liegt das mittlere Niveau fiir die letztgenannte 
Gruppe fortwahrend niedriger als im Material des Verf., nam- 
lich bei 11.5 g®/o, und das mittlere Niveau der behandelten 
Falle liegt nicht viel héher, bei 13 g®/o, obwohl die Eisenbe- 
handlung wenigstens unter gewissen Umstanden eine kleine. 
voriibergehende Steigerung tiber das normale Niveau hinaus er- 
geben kann (vgl. Tabelle 21, Kapitel VII). 

Niedrige Serumeisenwerte bei normalen Hb-Werten kénnten 
Ausdruck fiir cinen »latenten» Eisenmangel sein, wire dies 
aber bei den genannten Kindern in den ersten Lebensjahren 
der Fall, so ist es bemerkenswert, dass die Hb-Werte in der 
Gruppe 1'/2—2!'/s J. keinen sichergestellten Riickgang aufwei- 
sen, obwohl die niedrigen Serumeisenwerte da mindestens seit 
einem Jahr bestanden haben diirften. 

Eine Stiitze fiir die Annahme, dass auch Serumeisenwerte. 
die 50 +°/o bedeutend untersteigen, in diesem Alter als physio- 
logisch betrachtet werden kénnen, hatte man erhalten kénnen. 
wenn der Nachweis gegliickt ware, dass diese Kinder mit rel. 
niedrigen Werten bei spateren Untersuchungen Variationen 
aufweisen, bis zu Werten von iiber 50 y°/o. Eine derartige wie- 
derholte Probeentnahme wurde indessen nicht vorgenommen. 
Einen Gesichtspunkt fiir das eben besprochene Problem gibt 
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das Resultat, welches man erhalt, wenn das vorgelegte Mate- 
rial nach steigendem Eisenwert in 4 gleichgrossen Gruppen 
eingeteilt wird und die entsprechenden Hb-Werte berechnet 


werden. 


Gruppe I. Fe 25—42 Mittelw. 33.5 y°/o Hb 11.79 © 0.20 2 0.94 So, 


42-62 50.8 y%o 12.28 + 0.25 71.17 go, 
Ill.  63—86 76.1 y%o 12.41 +. 0.85 Soy, 
IV. 86—153 110.9 y%o 12.53 + 0.28 71.26 go 


Die Zusammenstellung zeigt, dass zwischen den Hb-Werten. 
die den héchsten, und denen, welche den niedrigsten Fe-Werten 
entsprechen, keine sichergestellte Differenz vorliegt (Differenz 
Hb = 0.74 = 0.34). Im Einzelfall konnten sehr niedrige Fe- 
Werte mit Hb-Werten, die tiber dem mittleren Niveau lagen, 
zusammentreffen, so z. B.«bei einem Fall Fe 28 y/o mit Hb 
13.3 g°/o, oder aber gute Fe-Werte mit niedrigen Hb-Werten, 
wie z. B. bei einem anderen Fall Fe 106 y°/o und Hb 10.1 g®/o. 

In diesem Zusammenhang soll erwihnt werden, dass die bei 
Eisenbehandlung von 17 Kindern mit einfacher, hypochromer 
Andmie (vgl. Kapitel XII) unmittelbar nach Abschluss der Be- 
handlung erreichten Serumeisenwerte bei den 8 jiingsten Kin- 
dern (Alter: 9 Mon.—1 J. 3 Mon., M=—1 J. 1 Mon.) ein mitt- 
leres Niveau von 60.6 y°/, und bei den 9 iltesten (Alter: 2 J. 
5 Mon.—-10 J. 2 Mon.; M==5 J. 6 Mon.) ein sokches von 89.0 y°/o 
aufgewiesen .haben, es bestand also eine zahlenmiassige Diffe- 
renz von beinahe 30 y°/o, obwohl die Hb-Werte in der erster- 
wahnten Gruppe dasselbe hohe Niveau erreicht haben wie in 
der letzterwahnten Gruppe (etwa 13.0 g®/o, d. h. der Wert liegt 
bei diesem kleinen Material etwas tiber dem mittleren Niveau). 
Ein Anlass dazu, anzunehmen, dass das Serumeisen der klei- 
nen Kinder trager reagiert hatte (vgl. Kapitel XII) als das der 
alteren, liegt hierbei nicht vor. Einzelbeobachtungen deuten 
eher das Gegenteil an. 

Selbstverstandlich kann man nicht ausschliessen, dass die 
niedrigen Serumeisenwerte, herab bis 25 y°/o, bei einzelnen FAl- 
len Ausdruck eines Eisenmangels waren und dass das mittlere 
Niveau fiir das Serumeisen deswegen durch eine konsequent 
durchgefiihrte Eisentherapie ein wenig hatte erhéht werden 
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kénnen. Aber im wesentlichen miissen die niedrigen Serum- 
eisenwerte bei diesen 42—2 4 Jahre alten Kindern ein fiir das 
Alter charakteristisches physiologisches Phdnomen darstellen. 

Ein Vergleich der Werte bei den beiden Geschlechtern zeigt 
im zusammengeschlagenen Material von der Geburt (= Nabel- 
venenblut) bis 2'/4 Jahre, dass hinsichtlich der Fe-, Bil-, Hb- 
und Er-Werte in keinem Fall ein sichergestellter oder wahr- 


scheinlicher Unterschied vorliegt. 


Ill. Das Serumeisen bei Kindern im Alter 
von 7—15 Jahren. 


Das Material besteht aus Schiilern der Volksschulen und der 
H6heren Volksschule in Uppsala. Die untersuchten Kinder ge- 
hérten im allgemeinen Arbeiter- oder niedrigeren Beamtenfa- 
milien an. Die iiberwiegende Mehrzahl war im guten Ernah- 
rungszustand. Kinder, die im Zeitpunkt der Untersuchung Zei- 
chen einer katarrhalischen Infektion aufgewiesen haben oder 
wegen Krankheit in der der Probeentnahme vorausgehenden 
Woche aus der Schule weggeblieben waren, wurden aus der 
Untersuchung ausgeschlossen. Irgendeine primare Auswahl 
wurde im tibrigen nicht vorgenommen. 

Bei der Mehrzahl der Untersuchten wurde auch die S. R. 
bestimmt. Etwa 10 °/o wiesen dabei eine S. R. > 12 mm/1 Stun- 
de auf. Bei der statistischen Bearbeitung wurde eine vorliufige 
Zusammenstellung der Mittelwerte einerseits von allen Kindern 
und andererseits nur von denen, welche eine S. R. von unter 
12 mm aufgewiesen haben, vorgenommen. Kein einziges Mal 
war der Unterschied zwischen den Serumeisenwerten der bei- 
den Gruppen grésser als 4.6 y°/o. Auch die iibrigen Blutwerte 
der beiden Gruppen stimmten gut iiberein. In der Hauptta- 
belle (Tabelle 28) wurden deshalb nur die Werte der unver- 
minderten Gruppen aufgenommen. 

Eine Aussonderung auf Grund des Verhaltens der Hb- und 
Serumeisenwerte wurde nur bei 2 Fallen vorgenommen. Bei 
dem einen Fall handelt es sich um ein 15jahriges Madchen mit 
einer zufallig entdeckten manifesten Animie von hypochromer 
und hyposiderimischer Natur (Hb 9.2 g°/,, Hbe 22 yy, Fe 
28 7°/,), mit Achylie kombiniert. Der andere Fall betraf ein 7- 
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jahriges Madchen mit einem Hb-Wert von 11.1 g®°/o und einem 
Serumeisenwert (2 Bestimmungen mit langerem Intervall) von 
26 bzw. 36 y°/o, bei dem eine latente Sideropenie (vgl. die Be- 
sprechung weiter unten) angenommen wurde. 

Insgesamt wurden 77 Knaben und 82 Madchen, die den Al- 
tersgruppen von 7, 11 bzw. 14—15 Jahren angeho6rten, unter- 
sucht. Die iiberwiegende Mehrzahl wurde zweimal einer voll- 
standigen Blutuntersuchung unterworfen, und zwar einmal im 
Herbst (November—Dezember 1938) und einmal im Friihjahr 
(Marz—April 1939). Diese wiederholten Bestimmungen wurden 
in erster Linie vorgenommen um festzustellen inwieweit die 
evt. bei der ersten Untersuchung gefundenen, abnorm niedri- 
gen Serumeisenwerte auch nach einer langeren Zeit unverdn- 
dert bestehen geblieben sind und in zweiter Linie um evt. sai- 
sonmiassige Variationen zu konstatieren. 

Nach der Untersuchung im Friihjahr erhielt die Mehrzahl 
der Kinder 5 Wochen lang eine Eisenbehandlung mit »Ferro- 
fer» nach dem folgenden Schema: 


Fiir 7jaihrige tiglich 2+1 Tabletten mg Fe**/Tag} 
11 2-+2 ( 100 
14—15 3+2 ( 125 >- ) 


Um eine sichere Kontrolle dariiber zu erhalten, dass die Eisen- 
behandlung in der beabsichtigten Weise durchgefiihrt wurde. 
haben die Schiiler die Eisentabletten in der Schule, unter Auf- 
sicht ihrer Lehrer, eingenommen, und zwar die erste Dosis un- 
mittelbar vor Abschluss der letzten Unterrichtsstunde vor der 
Friihstiickspause und die zweite vor Ende der letzten Unter- 
richtsstunde des Tages. Die Tabletten wurden in dieser Weise 
eine kurze Zeit vor dem zweiten Friihstiick bzw. dem Mittag- 
essen eingenommen. 

In Tabelle 28 sind die Resultate der Blutuntersuchungen im 
Herbst und im Friihjahr vor der Eisenbehandlung zusammen- 
gestellt, sowie die Mittelwerte der bei den verschiedenen Indi- 
viduen beobachteten Verschiebungen. 

Aus der Tabelle ist ersichtlich, dass die Hb-Mittelwerte 
samtlicher Gruppen etwas, im allgemeinen jedoch ziemlich 
unbedeutend, hdher liegen als bei Kindern im 2. Lebensjahr, 
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Tabelle 28. Serumeitsenwerte und iibrige Blutiwerte von Knaben 
und Midehen in den Altersgruppen 7, 11, 14 sowie 15 Jahre. 
Herbstwerte (23.XI.—15.X1II 1938), Friihjahrswerte (23 
4.IV.1939) wnd Mittelwerte der -indiv. Diff. (+ = héherer, 
niedrigerer Frithjahrswert). Normalmaterial. 


Herbstwerte Friihjahrswerte Indiv. Diff. 
Alter u. 
Geschlecht 


n M +e (M) fn M-+e(M) os in| M(D)+ 


Serumeisen 


30 93.445.3 101.14+6.5 | 34.5]26| + 8.2 

VO 112.946.7 36.7]26  98.746.8 349/26) —12.04 8.9 

105.14+7.2 33.0116) 88.8+6.2  25.0)16 —-164+119 

29 111.5+6.3  33.7]20/ 113.4469 | 30.9]20/ + 454+ 8.2 

1/3 25) 118.0+7.9 | 397]22) 107.0+7.5 | 351] 22 102+ 9.4 
"LO 122.0463 30.2]21 116.14+7.8 | 35.6] 21 6.3 + 10.0 


Hiimoglobin g°/, 
0.17 | 0.95] 28 | 12.90+0.12 064]27) +0.69+0.17 
0.14 0.76] 27 12.89+0.18 093]26) 4+0.28+0.17 
19 0.87116 | 13.244+0.20 0.78]16 +-0.44+0.19 
0.67] 21) 15.19+0.13 0.58] 21) +0.29+0.14 


+ 


25 13.644+0.27 1.33] 22 13.9540.27 1.24]22) +0.49+0.15 
23 12.64+0.17 0.84] 22) 12.8040.18 0,86] 22] +0.0940.15 


Erythrozyten Mill./emm 


 4.354+0.06 0.34]28) 4.78+0.08 | 0.44]27| +0.46+40.08 
‘Uo ]29) 4.3640.05 0.25)27 4.704006 0 31]25) + 0.384007 
21 4524006 0.30/16) 4.76+0.07 | 0.27) 16 | +0.234+0.11 
LQ] 29) 4.344+0.05 0.29]21) 4.76+0.09 | 0.39] 21) + 0.38+0.09 
| 
er 13/3 25 4.98+0.07 0.37] 22} 5.00+0.10| 0.48] 22) +0.02+0.10 
4.4440.06 0.27] 22] 4.574006 0.29]22) +0.134+0.07 
Mittl. Erythrozyten-H b-Gehalt yy 
28.2404 | 2.1928) 271404 | 2.1 —1.34+0.6 
29.1403 | 18/27) 275404 | 22]25) —1.74+05 
21) 28-4404 | 1.7116) 28.1407 | 2.7116) —0.2+0.6 
(Q]29, 29.7+0.4 | 2.2 [21) 278404 | 1.9 —1.7+0.7 
ve 25) 27.5+0.5 | 2.4 [22! 28.1406 | 2.8 +1.0+0.6 
| 23, 28.6405 | 2.3 28.24+0.5 | 2.2 [22 0.6 + 0.6 


und zwar bei 7 und 11jahrigen Kindern und bei 14—15jahrigen 
Madchen bei etwa 12.5—13.0 g°/, und bei 14—15jahrigen Kna- 
ben bei 13.5—14.0 g°/,. Der Friihjahrswert der letztgenannten 
Knabengruppe, 13.95 + 0.27 g°/., ist sichergestellt héher als der 


= 
31 12.244 
‘lo 30 12.644 
21 12.834 
29 12.834 
14 u. 1310 
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Wert bei den gleichaltrigen Madchen, der 12.80 ~ 0.18 g°/o be- 
trigt (Differenz 1.15 + 0.32 g°/,). In den iibrigen Altersgruppen 
liegt hingegen keine Differenz zwischen den Werten der beiden 
Geschlechter vor. Die zusammengeschlagenen Werte der Kna- 
ben (7 und 11jahrige, Herbst und Friihjahr) ergeben den Mit- 
telwert 12.73 ~ 0.09 g°/o (96 Falle) und diejenigen der Madchen 
den Mittelwert 12.86 * 0.07 g®/o (107 Falle), die Differenz be- 
triigt 0.13 + 0.12 g°/,. 

Die Hb-Werte zeigen bei saimtlichen Gruppen eine Steige- 
rung im Friithjahr. Bei 2 Gruppen, naimlich bei den 7 und bei den 
14-—-15jahrigen Knaben, ist diese Verainderung signifikativ. Bei 
der letztgenannten Gruppe ist es indessen ungewiss, inwieweit 
die Steigerung Ausdruck fiir eine saisonmassige Variation ist 
oder auf der Alterszunahme beruht, nachdem die Hb-Werte die- 
ser Knabengruppe offenbar:im Ansteigen gegen das Niveau der 
Manner zu begriffen sind. Auch fiir das zusammengeschlagene 
Material von 7 und 11jahrigen Knaben und Madchen zeigen 
die individuellen Differenzen eine durchschnittliche, sicherge- 
stellte Steigerung vom Herbst zum Friihjahr, und zwar fiir 90 
Individuen 0.43 + 0.09 g®/o. 

Die Er-Werte liegen im allgemeinen etwas niedriger als fiir 
die Kinder im 2. Lebensjahr, der Unterschied ist jedoch nur 
bei einigen Untergruppen signifikativ. Auch hinsichtlich der 
:r-Werte tritt eine sichergestellte Differenz zwischen den bei- 
den Geschlechtern erst in der Altersgruppe 14-——15 J. auf. Die 
zusammengeschlagenen Werte bei 7 und 11jahrigen Knaben er- 
geben den Mittelwert 4.58 — 0.04 Mill./emm (96 Knaben) und 
bei gleichaltrigen Madchen (107 Falle) wurde als Mittelwert 
1.52 = 0.03 Mill./cmm ermittelt, die Differenz betrigt somit 
nur 0.06 = 0.05. Auch die Er-Werte zeigen eine sichergestellte 
Steigerung im Friithjahr auf, und zwar fiir die zusammenge- 
schlagenen Altersgruppen von 7 und 11 Jahren (89 Falle) 0.38 
= 0.04 Mill./emm. 

Die Hbe-Werte liegen auffallend héher (27.1—-29.7) als bei 
den 144—2 jahrigen Kindern (25.1), aber fortwihrend nied- 
riger als bei Erwachsenen (Manner: 31.4, Frauen: 30.7). Eine 
sichergestellte Differenz zwischen den beiden Geschlechtern 
liegt weder in irgendeiner einzelnen Altersgruppe, noch bei dem 


| 


200 BO C:SON VAHLQUIST 


zusammengeschlagenen Material von 7 und 11jahrigen vor. 
Hingegen zeigt dieses zusammengeschlagene Material eine si- 
chergestellte Saisonveriinderung, und zwar eine Verminderung 
von Hbe im Friihjahr um 1.3 + 0.3 (89 Faille). 

Eisenbehandlung wihrend 5 Wochen hat nur bei einer 
Gruppe (14—15jahrige Madchen) eine sichergestellte, jedoch 
recht unbedeutende, durchschnittliche Erhéhung des Hb-Mit- 
telwertes mit sich gefiihrt, und zwar um 0.58 + 0.19 g®/o. Bei 
dem gesamten Material im Alter von 7—15 Jahren (117 Fille) 
betragt die durchschnittliche, nicht signifikative Steigerung 
nicht mehr als 0.16 © 0.08 g®/o. Die etwas niedrigeren Hb-Mit- 
telwerte des vorliegenden Materials, gegeniiber den von FAER- 
GEMAN (1938) fiir Stockholmer Schulkinder im entsprechenden 
Alter angegebenen Werten, kénnen somit nicht darauf zuriick- 
gefiihrt werden, dass die Kinder von Uppsala unter der Ein- 
wirkung von Eisenmangel verursachenden Faktoren gestanden 
haben. Mdéglicherweise beruht die Differenz nur auf Unter- 
schieden bei der Himometerstandardisierung. 

Das Serumeisen liegt bei diesem Material durchschnittlich 
auf einem betrachtlich héheren Niveau als bei den Kindern der 
untersuchten niachst-jiingeren Altersgruppe (1'/2—2'/s J.), nam- 
lich zwischen 90 und 120 y°/o gegeniiber von etwa 60 y°/o bei 
den kleinen Kindern. 

Altersvariation. Die Mittelwerte fiir Serumeisen lie- 
gen im grossen und ganzen bei den 14—15jahrigen etwas héher 
als bei den 7 und 11jahrigen, jedoch tritt in dem vorliegenden 
Material keine sichergestellte Differenz zutage, weder fiir jedes 
Geschlecht, noch bei Zusammenschlagung der beiden Ge- 
schlechter. Die Streuung ist bei allen Altersgruppen, wie immer 
fiir das Serumeisen, bedeutend. Der Variationskoeffizient vari- 
iert zwischen 24 und 35. Die beobachteten Minimal- und Maxi 
malwerte sind aus Tabelle 29 ersichtlich. Auch bei diesem 
Kindermaterial im Alter von 7—15 Jahren liegt zwischen den 
Fe- und Hb-Werten eine sichergestellte Korrelation vor, r 
+ 0.37 = 0.07, was nicht verhindert, dass die Fe- und Hb- 
Werte bei den einzelnen Fallen offenbar in willkiirlicher Kom- 
bination auftreten kénnen. 

Differenz zwischen beiden Geschlechtern. 
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Der Mittelwert fiir Knaben ist in diesem Material im allgemei- 
nen etwas niedriger als der fiir Madchen, die Differenz zwi- 
schen den Geschlechtern ist aber in keiner einzelnen Gruppe 
signifikativ. Schlagt man einerseits simtliche Werte von Kna- 
ben im Alter von 7 und 11 Jahren (95 Knaben) und anderer- 
seits alle Werte von den gleichaltrigen Madchen (105 Madchen) 
zusammen, so ergibt sich zwischen den erhaltenen Durch- 
schnittswerten ein sichergestellter Unterschied. Der Durch- 
schnittswert fiir Knaben betragt nimlich 94.5 + 3.2 y/o, der 
fiir Madchen 109.1 © 3.3 y®/o, die Differenz ist 14.6 + 4.6 y®/o. 

Saisonmassige Variationen. Die Serumeisenmit- 
telwerte zeigen in 4 von 6 Gruppen eine fallende Tendenz im 
Friihjahr. Der Unterschied ist indessen in keinem Fall signifi- 
kativ. Die zusammengeschlagenen, individuellen, saisonmiissi- 
gen Differenzen fiir Knaben‘und Madchen im Alter von 7 und 
11 Jahren ergeben fiir 88 Falle den Durchschnittswert von 10.4 
+ 4.5 y°/o, also auch fiir dieses gréssere Material keinen sicher- 
gestellten Unterschied. 


Besprechung der Ergebnisse. 

Von fritheren Untersuchern haben THOENES und ASCHAF- 
FENBURG (1934) 20 Serumeisenwerte fiir Normalpersonen im 
Alter von 2—9 Jahren angegeben. Die beobachteten Einzelwer- 
te variierten zwischen 73 und 185 y°/o, durchschnittlich 122.5 
y°/o (durchschnittlicher Hb-Wert 81 °/o Sahli). Eine Aufteilung 
des Materials in 2 Gruppen ergibt fiir 10 Kinder im Alter von 
2—6 Jahren den Mittelwert von 114.9 ¥°/, und fiir 10 6—9jah- 
rige Kinder den Mittelwert 130.1 y®/o. 

SCHAEFER (1940b) gibt die Werte fiir 13 Knaben und 10 Mad- 
chen im Alter von 3—13 Jahren an. Bei den erstgenannten va- 
riierte der Serumeisenwert zwischen 75.5 und 149.8 y®/o mit 
einem Mittelwert von 118.4 y®/o und bei den letzterwaihnten 
zwischen 74.3 und 214.1 y/o (der hohe Wert von 214.1 y°/o 
wurde bei einem 4jahrigen Madchen erhalten, der nachst héch- 
ste Wert betrug 177.1 y°/o), mit einem Mittelwert von 128.9 y®/o 
(bei Ausschliessung des héchsten Wertes betrigt das mittlere 
Niveau 119.4 y/o). 

Die von Verf. ermittelten Mittelwerte fiir Serumeisen bei 
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Knaben und Madchen im Alter von 7, 11 bzw. 14—15 Jahren 
variieren zwischen 88.8 und 122.0 y°/o. Im grossen und ganzen 
liegen diese Werte etwas niedriger als die aus der Literatur 
angefiihrten, obwohl das Durchschnittsalter hGher gewesen ist. 
Auf Grund der bedeutenden Streuung der Einzelbeobachtungen 
werden aber die Mittelwerte fiir Serumeisen mit einem be- 
trachtlichen mittleren Fehler behaftet, wenn die Anzahl der 
Beobachtungen nicht sehr gross ist. Eine signifikative Diffe- 
renz zwischen den nun angefiihrten Werten und denen, welche 
friihere Untersucher bei einem kleinen Material erhalten haben, 
liegt nicht vor. 

Das Material des Vert. zeigt, dass vom Ende des 2. Lebens- 
jahres bis zum 7. Lebensjahr eine sichergestellte Steigerung des 
mittleren Niveaus eintritt, und zwar von etwa 60 y°/o bis etwa 
100 y°/o. Dariiber konnte hingegen keine Aufklérung erhalten 
werden, ob diese Steigerung langsam und successiv vor sich geht 
oder ob sie in einem gewissen Teil der genannten Zeitperiode 
rascher geschieht. Das Resultat der weiter oben zitierten friihe- 
ren Untersuchungen deutet die Méglichkeit an, dass die Stei- 
gerung des mittleren Niveaus ziemlich rasch nach den ersten 
Lebensjahren eintritt. Fiir die Zeitperiode 7—15 Jahre kann im 
Material des Verf. keine sichergestellte weitere Steigerung fest- 
gestellt werden, wenn auch die Mittelwerte bei den 14—15jah- 
rigen im grossen und ganzen die Tendenz aufweisen, etwas 
héher als bei den jiingeren Kindern zu liegen. 

Fiir Kinder im Alter von 7 und 11 Jahren liegt eine sicher- 
gestellte Differenz zwischen den beiden Geschlechtern vor, in- 
dessen in entgegengesetzter Richtung als die, welche man bei 
Erwachsenen findet, die Werte der Knaben liegen namlich 
durchschnittlich niedriger als die der Madchen. Worauf dieses 
Verhalten beruht, ist nicht leicht zu sagen. Bei den 14—15jahri- 
gen ist die Differenz fiir das Serumeisen ausgeglichen. Die we 
sentliche Steigerung bei mannlichen Individuen, welche zu der 
geschlechtsmiassigen Differenz bei Erwachsenen fiihrt, scheint 
sowohl fiir das Serumeisen als auch fiir das Hb erst nach dem 
15. Lebensjahr einzutreten. 

Von November—Dezember (23. XI.—15. XII. 1938) bis Marz 
—April (23. II]1.—4. IV. 1939) zeigt das Serumeisen bei Kin- 
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dern im Alter von7 und 11 Jahren durchschnittlich eine zahlen- 
miissige Senkung auf (10.4 = 4.5 _°/5), die indessen nicht sta- 
tistisch sichergestellt ist. Signifikativ hingegen ist die kleine 
Senkung von Hber (»Fiarbeindex») 1.3 = 0.3. Die Hb und Er- 
Werte zeigen auf der anderen Seite eine kleine, aber sicherge- 
stellte Steigerung. Eine Méglichkeit, die » Friihjahrsmiidigkeit » 
auf Grund der Serumeisen- und der hier untersuchten tibrigen 
Blutwerte zu erklaren, liegt offenbar nicht vor. 


Im Anschluss an den nun gegebenen Bericht tiber Serum- 
eisenbestimmungen bei einer grossen Anzahl von Kindern, die 
spiter einer Eisenbehandlung unterzogen worden sind, soll die 
Frage iiber die Bedeutung des Serumeisens als Indikator ftir 
die physiologischen Variationsmdéglichkeiten des Hb-Wertes 
kurz beriihrt werden. 

Es ist schwer, exakt zu definieren, wo die Grenze zwischen 
normalen und »animischen» Hb-Werten gesetzt werden muss. 
Leicht ist es, ein Hb-Niveau anzugeben, das so beschaffen ist, 
dass alle Werte unterhalb desselben als sicher pathologisch fiir 
eine bestimmte Altersgruppe bezeichnet werden kénnen. Un- 
schwer ist es auch, fiir dieselbe Gruppe ein solches Hb-Niveau 
anzugeben, dass alle Werte, die oberhalb desselben liegen, als 
sicher physiologisch betrachtet werden kénnen. Dieses letztge- 
nannte Niveau muss aber bedeutend hoéher gesetzt werden als 
das erstgenannte, da die physiologischen Variationsgebiete und 
ihre unteren Grenzen von Individuum zum Individuum variie- 
ren. Zwischen diesen beiden Grenzen, gegen das sicher Patho- 
logische bzw. sicher Physiologische, gibt es ein »no man’s 
land», in welchem der beobachtete Hb-Wert an und fiir sich 
nicht entscheidet, ob das betreffende Individuum zu der phy- 
siologischen oder pathologischen Gruppe gerechnet werden 
muss. 

Einige Beispiele kénnen diese Gesichtspunkte am besten be- 
leuchten. Bei der Untersuchung der 7—15jahrigen wurde ein 
15jahriges Madchen mit einem Hb-Wert von 9.2 g®°/o (= 59 °/o 
Sahli) angetroffen. Dass dieser Wert als pathologisch bezeich- 
net werden muss, diirfte unzweifelhaft gewesen sein, auch ohne 
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Kenntnis des niedrigen Serumeisenwertes (28 y°/o), der gleich- 
zeitig vorliegenden histaminrefraktéren Achylie und des aus- 
serordentlichen Eiseneffektes (Steigerung bis 15.0 g°/o = 96 °/o 
Sahli). Schwerer wire es gewesen, ohne Zugang zu den Serum- 
eisenwerten 3 Knaben im Alter von 7 Jahren mit Hb-Werten 
zwischen 10.7 und 10.9 g®°/o (= 69—70 °/o Sahli) zu placieren. 
Ihre Serumeisenwerte von 49—111 y°/o sprachen jedoch gegen 
einen Eisenmangel (vgl. die Besprechung Kapitel XII). Mit 
anderen »latent-animisierenden» Faktoren musste man in 
ihrem Alter nicht rechnen. Die Hb-Werte mussten somit als 
fiir die betreffenden Individuen physiologisch bezeichnet wer- 
den. Bei der erneuten Untersuchung ca. 4 Monate spiter zeigte 
es sich, dass diese Werte ohne besondere Massnahmen bis 11.9 
— 13.8 g®/o gestiegen sind, bei durchschnittlich ungefahr un- 
verinderten Serumeisenwerten von 64—97 y°/e. Die physiolo- 
gischen Variationsméglichkeiten fiir das Hb waren in diesen 
Fallen bedeutend. 

Die Serumeisenbestimmung zeigt somit, dass man bei Indi- 
viduen der genannten Altersgruppe (7jihrige Knaben) Hb- 
Werte antreffen kann, welche herab bis zu wenigstens 10.7 g"), 
als physiologisch zu betrachten sind. Bei den iibrigen Gruppen. 
bei denen die Hb-Werte ausnahmslos > 11.0 g°/, waren (bei 
den 14—15jahrigen Knaben > 12.0 g°/,), wurden physiologi- 
sche Hb-Werte (also bei normalen Serumeisenwerten) herab 
bis in die Nihe dieser Grenze vorgefunden. 

Was man durch die Serumeisenbestimmung direkt erreichen 
kann, kann man auch in gewissen Hinsichten auf einem Um- 
weg, nimlich durch die Feststellung des Effektes einer Eisen- 
therapie, ermitteln. Im Einzelfall ist dieser Weg jedoch nicht 
in gleichem Mass gangbar. Hatte man bei den oben erwahnten 
3 Fallen nach der ersten Untersuchung eine Eisentherapie ein- 
gesetzt und bei ihr die Steigerung, die nun spontan bei unge- 
fahr unveranderten Serumeisenwerten aufgetreten ist, beob- 
achtet, so wire man geneigt gewesen, die Hb-Steigerung als 
Eisenwirkung und als Beweis dafiir anzusehen, dass die nied- 
rigen Hb-Werte durch einen Eisenmangel verursacht worden 
waren, was offenbar unrichtig war. Standen die Hb- Werte bei 
einem grésseren Material unter dem Einfluss eines Eisenman- 
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gels, so musste man indessen erwarten, dass eine Steigerung 
des mittleren Niveaus unter Eisenbehandlung einiritt. Nach 
einer solchen Ejisenbehandlung diirfte man auch von den 
niedrigsten beobachteten Hb-Werten Schlussfolgerungen tiber 
die ungefahre Grenze der am weitesten nach unten reichenden 
physiologischen Variationsméglichkeit des Hb-Wertes ziehen 
kénnen. Im Schiilermaterial wurden nach der Eisenbehandlun 2 
bei einem Teil der Individuen immer noch Hb-Werte von 
etwa 11.5 g°/, beobachtet. Auch auf diese Weise konnte es also 
gezeigt werden, dass so niedrige Werte bei Individuen auftreten 
kénnen, welche nicht unter Einwirkung von eisenmangelverur- 
sachenden Faktoren stehen. 

Andererseits haben die Serumeisenbestimmungen enthiillt, 
dass bei anderen Individuen wieder die Hb-Werte unter Ein- 
fluss eines Eisenmangels stehen und also verdachtig patholo- 
gisch sein kénnen, auch wenn sie betrachtlich tiber diesem Mi- 
nimalniveau liegen. Bei erwachsenen Frauen werden solche 
Falle recht oft angetroffen (»latente Sideropenien», WALDEN- 
STROM 1940a). Bei der Untersuchung von Kindern im Schul- 
alter wurden 1, evt. 2 Falle dieser Art vorgefunden. Ein 11 jahri- 
ges Madchen hatte im Herbst Hb 11.1 g°/, und Fe 26 y°/, im 
Friihjahr Hb 11.7 g®/o und Fe 36 y°/o und nach Eisenbehand- 
lung Hb 13.2 g°/o. Ein 7jahriger Knabe hatte im Herbst Hb 
11.7 g®°/o und Fe “44 y°/o, im Frithjahr Hb 12.3 g®°/o und Fe 46 
y®/o und nach Eisenbehandlung Hb 13.5 g®/o. Im iibrigen wur- 
den keine Individuen angetroffen, welche sowohl im Herbst 
als auch im Friihjahr Serumeisenwerte von unter 50 y°/o auf- 
gewiesen haben. 


In Tabelle 29 sind die Resultate der Serumeisen- und Se- 
rumbilirubinbestimmungen von saimtlichen Altersgruppen zu- 
sammengestellt. In vielen von diesen weist der Medianwert vom 
Mittelwert eine bedeutende Abweichung auf, was auf eine 
Schiefheit in der Verteilung hindeutet. Diese geht auch daraus 
hervor, dass die Minimalwerte im allgemeinen bei oder itiber 
M — 2 ¢ liegen, wihrend sich die Maximalwerte M + 39 
nahern. 
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Tabelle 29. Serumeisen- und Serumbilirubinwerte fiir verschieden: 
Altersgruppen von der Geburt bis zum Erwachsenenalter. 
Normalmaterval. 


Alter. Geschlecht n Min. | Max. 
wert wert 


Serumeisenwerte 


29 --30 Jahre | 50 43.0) 142.0 1300 | 56.0 271.0 68 265 
‘ 


© | 50 | 31.6! 123.0 | 121.0 59.8 | 217.8 53 210 
Nabelvenenblut 32 65.2 | 159.8 157.0 29.4 355.4 106 227 
1 Tag 23 (12.8) 51.5 52.0 | 25.9 89.9 30 84 
6 Tage 18 | 32.9' 114.4 | 115.0 | 48.6 | 2131 70 200 
14 Tage 21 30.6 124.9 118.0 | 63.7 | 2167 71 215 
1 Mon,—"/, Jahr | 24 | 27.2 84.0 34.3 | 170.3 40 153 
Jahr 23 | 27.0 59.0 7.0 (142.0 ] 25 132 
1—11/, Jahre 22 | 26.3 47.0 5.6 | 137.1 28 112 
1*/,—21/, Jahre | 17 | 33.7 400 | 0 (1579 ] 28 130 
er 5) 30 | 29.3 99.0 | 34.8 | 181.3 42 160 

| © 30 36.7 | 112.9 122.5 39.5 223 0 60 193 

11 Jahre 21 33.0 105.1 109.0 391 | 204.1 53 173 
29 | 33.7'111.5 | 109.0 44.1 2126] 48 

+ 125 | 39.7 118.0 | 124.0 | 386 | 237.1 54 215 

a. 15 Jahre 30.2 122.0 | 120.0 | 61.6 2126] 65 189 


Serumbilirubinwerte 


20 —30 Jahre J $ [138 | 0.30 0.82 0.75 0.22 1.72 0.34 | 1.67 

(oO | 42 | 0.30 0.63 0.56 0.03 1.53 | 0.34 1.61 
Nabelvenenblut 28 0.58 1.75 1.68 0.59 3.49 0.61 3.82 
1 Tag 22 | 2.96 5.97 5.36 0.05 14.85 2.03 | 11.50 
6 Tage 18 | 4.83 7.69 5.30 0 22.18 2.21 15.80 
14 Tage 18 | 3.61 4.23 2.20 0 11.45 | 0.60 10.70 
1 Mon.—!/, Jahr 12 0.62 0.46 . : 0.22 1.85 
‘/,—1 Jahr 12 0.38 019 0.52 
1—11'/, Jahre 13 0.37 0.28 ‘ : 0.20 0.60 
1*/,—2'/, Jahre | 11 0.37. 032 0.21 0.83 


In Abb. 16 werden die Resultate der Fe-, Bil- und Hb-Be- 
stimmungen in Form eines Diagramms wiedergegeben (fiir dice 
7—15jahrigen wurde das Diagramm auf Grund der Herbst- 
werte aufgezeichnet). 

In der Abb. treten die charakteristischen Variationen des 
Serumeisens in verschiedenem Alter hervor. Im grossen und 
ganzen spiegelt die Serumeisenkurve das Verhalten der Hb- 
Kurve in tibertriebener Weise wieder (und bis zu einem gewis- 
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sen Grad auch das der Bil-Kurve). Eine Ausnahme von dieser 
Regel bildet nur der erste Lebenstag mit der da stattfindenden 
kraftigen Senkung des Serumeisens bei steigenden Hb- und be- 
sonders Bil-Werten. 
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monate. 
\bb. 16. Serumeisen-, Serumbilirubin- und Hamoglobinwerte beim Men- 
schen vom Fdétalstadium bis Erwachsenenalter. Diagrammatische 
Darstellung nach Tab. 19, 23, 25, 27 und 28. 


KAPITEL X. 


Die «Blutanpassung«< bei Neugeborenen. 


Das fétale Dasein ist ein Leben bei Hypoxamie. Der Sauer- 
stoffgehalt des zur Frucht str6menden in der Plazenta arteria- 
lisierten Blutes macht weniger als 4% desjenigen im Arterien- 
blut der Mutter aus (HASELHORST und STROMBERGER 1930). 
Als ein kompensatorisches Phanomen fiir diese Hypoxdamie 
wurden die relativ hohen Hb-Werte im fétalen Blut angesehen 
(ZIEGELROTH 1926, GOLDBLOOM und GOTTLIEB 1929, ANSEL- 
MINO und HOFFMANN 1931). Nach der Geburt wird die Sauer- 
stoffzufuhr mit einmal verbessert, der hohe Hb-Gehalt ist 
nicht linger notwendig, und die Hb-Werte sinken im Laufe 
von 6—8 Wochen bis zu einem durchschnittlichen Niveau 
herab, das ungefahr 7 des Ausgangsniveaus entspricht. 

Allgemein wurde die Auffassung anerkannt, dass die nach 
der Geburt einsetzende Hb-Reduktion wenigstens in den ersten 
Lebenswochen im wesentlichen durch einen erhéhten Blutzer- 
fall bedingt wird, durch eine »Hamolyse grossen Stiles» 
(BEUMER im »Lehrbuch der Kinderheilkunde» von FEER 1941). 
Dies ist bemerkenswert. Aus theoretischen Griinden wiirde es 
angebrachter erscheinen anzunehmen, dass die Hb-Reduktion 
von Anbeginn an im wesentlichen durch eine herabgesetzte 
Regeneration bedingt wird, nachdem die Knochenmarkreizung 
durch die Hypoxaémie aufgehért hat. Eine Priifung der Li- 
teratur ergibt, dass die Argumente, welche fiir die Auffassung, 
dass bei Neugeborenen ein erhéhter Blutzerfall vor sich geht, 
vorgebracht worden sind, in der Tat nicht als bindend ange- 
sehen werden kénnen. Da diese Frage von mehreren Gesichts- 
punkten aus, u. a. fiir die Beurteilung der Pathogenese des 
Ikterus neonatorum, von bedeutendem Interesse ist, soll sie 
im folgenden kurz gepriift werden. 
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Ein erhéhter Blutzerfall kann, prinzipiell gesehen, auf 
zwei verschiedenen Wegen nachgewiesen werden: 

1. Durch eine so schnelle Abnahme des Hb-Vorrates des 
Organismus, dass sie nicht nur durch eine herabgesetzte Re- 
generation erklart werden kann. 

2. Durch ein Auftreten von Hb-Zerfallsprodukten in ver- 
mehrter Menge. 

Ad Frithere Untersucher haben geglaubt gezeigt zu haben, 
dass bereits wahrend der ersten Lebenswochen ein kraftiger 
Riickgang der Hb- und Er-Werte eintritt, im Material von 
GOLDBLOOM und GOTTLIEB z. B. sank der Er-Wert, der bei der 
Geburt durchschnittlich 6.5 Mill./emm betragen hat, wihrend 
der ersten Lebenswoche auf 4.4 Mill./emm. Bei den Unter- 
suchungen der letzten Jahre (FAXEN 1937 bei austragenen 
Kindern, MAGNUSSON 1935 bei Friihgeburten) tritt diese Er- 
scheinung wesentlich weniger hervor, und bei den im Venen- 
blut vorgenommenen Bestimmungen (WAUGH und Mitarbeiter 
1939) zeigten die Hb-Werte wahrend der ersten Lebenswochen 
nur einen geringen Riickgang (vgl. die Besprechung weiter 
unten). 

Der Umstand, dass die Hb-Werte des Blutes wahrend der 
ersten Lebenswochen keine gréssere Verainderung zu erfahren 
scheinen, schliesst an und fiir sich nicht aus, dass der totale 
Hb-Vorrat des Organismus wahrend dieser Zeit doch redu- 
ziert wird, und zwar durch eine Verminderung des gesamten 
Blutvolumens. Die Resultate von LUCAS und DEARING (1921) 
wurden allgemein als Beweis dafiir zitiert, dass eine solche 
rasche Verminderung des Blutvolumens in der Tat vor sich 
gehen sollte. In einer friiheren Arbeit hat Verf. (VAHLQUIST 
1940a) aus theoretischen Griinden den Beweiswert dieser 
Ergebnisse in Zweifel gezogen. Seitdem haben ROBINOW und 
HAMILTON (1940) mit einer neueren Technik erhaltene Werte 
veréffentlicht, die von denen von LUCAS und DEARING voOllig 
abweichen. Wahrend die letztgenannten Autoren bei Neuge- 
borenen wihrend der ersten Lebenswoche sehr hohe Blutvo- 
lumen-Werte mit grosser Streuung gefunden haben, nam- 
lich Werte zwischen 10.7 und 19.5 % des Kérpergewichtes, 
durchschnittlich ca 15 %, erhielten ROBINOW und HAMILTON 
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bei 20 Kindern im Alter von 1 Stunde — 10 Tagen Werte, 


die »rather uniform» und nur »somewhat higher than later 
in life», namlich 9.83 + 0.87 %, waren. Verschiedenheiten der 


Altersverteilung im Material haben hierbei keine entscheidende 
Rolle spielen kénnen. Inwieweit die grossen Unterschiede der 
erwahnten Untersucher ausser durch methodische Verschieden- 
heiten auch durch Unterschiede hinsichtlich der Zeit fiir das 
Aufhéren der Nabelblutzirkulation bedingt werden, entzieht 
sich der Beurteilung. Es muss indessen nun als unwahrschein- 
lich angesehen werden, dass wahrend der ersten Lebenswochen 
grosse Verainderungen des Blutvolumens eintreten (beziigl. der 
initialen »Deplasmatisierung» vgl. weiter unten). 

Aus dem Gesagten geht hervor, dass der bemerkenswerte 
Umstand vorliegt, dass nach den neueren Untersuchungen we- 
der die Hb-Werte des Blutes noch das gesamte Blutvolumen 
derart verandert werden, dass Anlass vorhanden ware an- 
zunehmen, dass wiihrend der ersten Lebenswochen eine star- 
kere Verminderung des gesamten Hb-Vorrats eintritt (z. B. eme 
Verminderung um 40 % in 2 Wochen mit der BROcK 1932, ge- 
rechnet hat). Jedenfalls diirfte es als ausgeschlossen angesehen 
werden kénnen, dass wihrend dieser Zeit eine so hochgradige 


Hb-Reduktion auftreten wiirde, dass sie zu der Annahme einer 


vermehrten Blutdestruktion zwingen wiirde und nicht durch 
eine verminderte Regeneration allein erklart werden kénnte. 

Wenn in der Tat eine Tendenz vorliegen wiirde den Organis- 
mus rasch von einem iiberfliissigen Hb-Uberschuss zu _be- 
freien, so kénnte man erwarten, dass die Hb-Werte bei Kin- 
dern, die infolge spaiter Abnabelung besonders mit Blut ange- 
reichert worden waren, einen ausgepragteren Riickgang aut- 
weisen, Die jiingst von KRAMANN und HOFFMANN (1939) verdét- 
fentlichten Ergebnisse deuten nicht darauf hin, dass dies der 
Fall ist. Diese Autoren haben bei einem grossen Material von 
Neugeborenen (400 Kinder) das Verhalten der Hb- und Er- 
Werte bis zum 9. Lebenstag verfolgt. Ihr Material bestand aus 
2 Gruppen, bei der einen Gruppe wurde der Nabelstrang gegen 
die Plazenta, bei der anderen gegen das Kind ausgestrichen. 
Es wurde berechnet, dass die zweite Gruppe um nicht weniger 
als 104.7 g Blut mehr als die erste erhalten hat, was mindestens 
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25 Y der gesamten Blutmenge bei den Kindern dieser Gruppe 
entsprechen diirfte. Nach »1 Tag» (7—-24 Stunden) war der 
Hb-Wert (Kapillarblut) bei der blutangereicherten Gruppe 
um 18 % héher (nach der Abb. etwa 19.2 g % entsprechend) 
und der Er-Wert um 19 % hoher (ca 6.2 Millionen) als bei der 
Vergleichsgruppe. Man hatte nun erwartet, dass die Hb-Werte 
der blutangereicherten Gruppe einen raschen Riickgang zeigen 
wiirden. Davon konnte jedoch kaum etwas vermerkt werden. 
Die Differenz zwischen den beiden Gruppen betrug am 9. 
Lebenstag immer noch 17 % fiir Hb und 15 % fiir Er. Absolut 
gesehen machte die Reduktion bei der blutangereicherten Serie 
wahrend dieser 9 Tage nicht mehr als etwa 6—7 % aus. 

Ad 2. Bei Zerfall von Hb wird Eisen, Bilirubin und Globin 
gebildet. Mit den gegenwartig zuganglichen Untersuchungs- 
methoden kénnen von diesen Stoffen nur Eisen und Bilirubin 
verfolgt werden. 

Eisenanalysen wurden hauptsachlich in den Ejisendepot- 
organen, wie Leber und Milz, ausgefiihrt, und zwar zu Beginn 
vornehmlich mit histochemischen Methoden. Die Resultate 
derartiger Untersuchungen sind nicht leicht zu bewerten. 
VOLHARD (1930) beurteilt sie kritisch: »sie beweisen bis jetzt 
weder einen Blutzerfall, noch vor allem die Art wie er zustande 
kommt...». Die Ergebnisse chemischer Eisenbestimmungen 
aus den letzten Jahren sind jedoch auch nicht leicht zu beurtei- 
len. Die Resultate verschiedener Untersucher weichen von 
einander betrachtlich ab, was auf Unterschieden beziiglich 
Methodik und Material beruhen diirfte. Sie deuten indessen 
an, dass der bereits bei der Geburt relativ hohe Eisengehalt 
der Leber wahrend des 1. und vielleicht auch des 2. Lebens- 
monats eine weitere Erhéhung erfaihrt (GLADSTONE 1932. 
RAMAGE und Mitarbeiter 1933, BRUCKMANN und ZONDEK 1939). 
Dies wurde als Stiitze fiir die Annahme eines erhéhten Blut- 
zerfalls angefiihrt, doch kaum mit Recht. Es ist notwendig 
sich daran zu erinnern, dass die abgelagerte Eisenmenge nur 
der Differenz zwischen dem bei dem Hamoglobinabbau ge- 
bildeten und beim Hamoglobinaufbau wieder ausgeniitzten 
Eisen entspricht. Diese Differenz kann gleichgross bleiben, 
wenn die Regeneration bei unveranderter Destruktion herab- 
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gesetzt oder wenn der Abbau bei ungefahr unverdnderter Re- 
generation vermehrt ist. Genau so wenig wie ein fallender Hb 
Wert zu der Annahme eines vermehrten Blutzerfalls zwingt, so 
lange der Riickgang nicht rascher ist als allein durch hochgra- 
dig herabgesetzte Regeneration erklarlich (man nimmt nun- 
mehr an [SCHIODT 1938], dass diese normalerweise bei Erwach- 
senen taglich etwa3 % der totalen Hb-menge ausmacht), ebenso 
wenig tut dies mutatis mutandis eine erhéhte Eisenablagerung 
in der Leber. Ganz unzweifelhaft kann die relativ miassige 
Steigerung des Eisengehalts in den Depotorganen (besonders 
in der Leber) wahrend des 1. und 2. Lebensmonats allein 
durch eine verminderte Regeneration erklart werden. 

Eine Sonderstellung unter den die Verdanderungen des 
Lebereisens bei Neugeborenen betreffenden Untersuchungen 
nimmt die Arbeit von ADLER und ADLER (1932) ein. Die Re- 
sultate, die in dieser Arbeit vorgelegt werden, deuten nam- 
lich die Méglichkeit an, dass die relativ hohen Eisenwerte, die 
in der Leber nach der Geburt beobachtet werden (ungefahi 
150—200 mg % der Trockensubstanz = »Bunge-Depot»), zu 
einem grossen Teil wahrend der Geburt selbst zustandege 
kommen sein sollten. Bei Féten, die vor der Geburt gestorben 
sind, haben ADLER und ADLER einen Eisengehalt in der Lebe: 
gefunden, 58.1 mg “ec der Trockensubstanz, der nur unbedeu 
tend hoher ist als bei Erwachsenen. Kinder, die wahrend de) 
Geburt gestorben sind, hatten demgegeniiber einen Eisenge 
halt von 146.2 mg %, und solche, die eine Zeit nach der Gebur' 
(1 Std. bis 24 Tg.) gestorben sind, einen von 132.9 mg % 
Dies sollte darauf hindeuten, dass wihrend der Geburt selbs'! 
ein erhéhter Blutzerfall vor sich geht. Die beobachtete Eisen 
erhéhung von etwa 80 mg %, d. h. etwa 25 mg Eisen, diirft: 
ungefahr 7.5 g Hb, also gut 10 % des gesamten Vorrats 
entsprechen. 

Die Resultate von ADLER und ADLER sind indessen in mehre 
rer Hinsicht schwer begreiflich. Die Eisenablagerung au: 
»einem starken Blutzerfall» soll wahrend der Geburt selbs 
eintreten, die Hb-Werte des Blutes zeigen aber da keine Ten 
denz auf, zu sinken (vgl. Kapitel VIII und Sacus und Mit 
arbeiter 1938). Die Autoren nehmen an, dass der nach ihre! 
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Resultaten eintretende Blutzerfall auf einer »Schadigung des 
Fétus unter der Geburt» beruhen sollte. Also ein ganz anderer 
Mechanismus als der, den man nach der Geburt fiir den er- 
héhten Blutzerfall verantwortlich gemacht hat, namlich das 
Aufhéren der Hypoximie. Die von ADLER (1931) beobachtete 
gleichzeitig auftretende Steigerung des Bilirubingehaltes im 
Blut von dem Normalniveau beim Fétus (durch Kaiserschnitt 
entbunden) zu erhéhten Werten im Nabelvenenblut von 
vollausgetragenen Kindern, welche bekraftigen sollte, dass 
bereits wahrend der Geburt ein erhéhter Blutzerfall vorlag. 
ist offenbar nicht stichhaltig. Im Material des Verf., das mit 
exakter Methodik analysiert wurde, wiesen die durch Kaiser- 
schnitt entbundenen Féten gleichhohe Serumbilirubinwerte 
wie die vollausgetragenen Kinder auf, nimlich 1.68 mg % die 
erstgenannten und 1.75 % die Iétztgenannten. (Friiher wurden 
Beobachtungen tiber erhéhte »Ikterusindex»-Werte bei Foéten 
von WINTROBE und SHUMACKER [1935] erwaihnt). Die Schluss- 
folgerung von ADLER und ADLER dass »der Blutzerfall... sich 
in den ersten Tagen des extrauterinen Lebens noch gesteigert 
hat», geht weiter als ihre experimentellen Resultate dazu be- 
rechtigen. Ihr Material ist tiberhaupt zu klein um, bei Beriick- 
sichtigung der grossen Streuung der einzelnen Beobachtungen, 
zu entscheidenden Schlussfolgerungen zu berechtigen. 

Die Bilirubinbildung steht, im Gegensatz zu dem was fiir 
das Eisen gilt, zu der abgebauten Hb-Menge in direkter Rela- 
tion und nicht zu der Differenz zwischen abgebauter und 
wiederaufgebauter Hb-Menge, da das Bilirubin nicht wie das 
Eisen bei dem Wiederaufbau des Hb angewandt wird. Eine 
vermehrte Bilirubinbildung kann demnach als direkter Aus- 
druck eines erhéhten Hb-Zerfalls angesehen werden, wenn der 
Abbau friiher nicht auf anderen Weg, z. B. iiber Pentdyopent. 
Protoporphyrin, u. s. w., vorsichgegangen ist, etwas was wahr- 
scheinlich nur in ganz geringem Umfang méglich ist. Eine 
Bestimmung der Bilirubinausscheidung direkt in der Galle 
kénnte deswegen eine richtige Auffassung iiber den Grad des 
Blutzerfalls vermitteln, und zwar unter der Voraussetzung, dass 
der gesamte Hb-Vorrat im Organismus fixiert werden kann. 
Leider kann im allgemeinen in der Galle keine Bestimmung 
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ausgefiihrt werden. Mann muss sich vielmehr damit begniigen, 
die mit den Faeces (und dem Urin) ausgeschiedenen Gallen- 
farbstoffderivate zu bestimmen. Normalerweise geschieht je- 
doch auf dem Wege durch den Darm eine bedeutende Riick- 
resorption derselben. Ein erhéhter Gehalt in den Faeces kann 
also auf verminderter Riickresorption beruhen und muss kei- 
nen Ausdruck fiir eine erhéhte Ausscheidung mit der Galle 
darstellen. 

Was die Verhaltnisse bei Neugeborenen anbetrifft, so hat 
VOLHARD (1930) geltend gemacht, dass die von YLPPO (1913) 
angegebenen Werte der Gallenfarbstoffausscheidung, welche 
als Stiitze fiir die Anname einer hepatogenen Genese des Ikterus 
neonatorum gedeutet worden sind, in der Tat beweisen sollten, 
dass bei den untersuchten Kindern tiberhaupt ein erhdhter 
Blutzerfall bestand, nachdem die Gallenfarbstoffausscheidung 
mit den Faeces bei diesen in der Neugeborenenperiode grésser 
war als bei Kindern im Alter von 2—3 Monaten. Diese Argu- 
mentation ist indessen kaum haltbar. Die Gallenfarbstoffaus- 
scheidung muss zu dem gesamten Hb-Vorrat in Verhaltnis 
gesetzt werden (»Blutmauserung», EPPINGER), dieser ist aber 
bei Neugeborenen kaum geringer als bei 2—3 Mon. alten Kin- 
dern, und zwar auf Grund dessen, dass der Hb-Gehalt bei 
gleichzeitiger Erhéhung des Blutvolumens sinkt. 

ADLER (1929) hat als Stiitze fiir die Annahme eines erhohten 
Blutzerfalles beim Neugeborenen angefiihrt, dass die Gallen 
farbstoffproduktion bei diesem '/10 des Erwachsenen betragei 
soll, wihrend das K6érpergewicht nur '/20 betragt. Aber auch 
diesem Argument kann keine Beweiskraft zugeschrieben wer 
den. Abgesehen von dem Umstand, dass der Hb-Gehalt im 
Organismus des Neugeborenen hoéher ist als irgend wann in 
spateren Leben, ist es ausserdem wahrscheinlich, dass di 
Ausscheidung des Gallenfarbstoffes in dieser Periode eher de: 
mit der Galle produzierten Menge entspricht als dies beim 
Erwachsenen der Fall ist, nachdem dem Kind in der Neuge 
borenenperiode Hydrobilirubin fehlt (vgl. YLPPG) und diese: 
Reduktionsprodukt des Gallenfarbstoffes als die Form ange 
sehen wird, in welcher die Riickresorption aus dem Darm ge 
schieht. 
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Gewisse Resultate, die HEROLD (1934) erhalten hat und 
welche darauf hindeuten, dass der Gehalt des Urins an 
Porphyrin, also an dem von Eisen befreiten aber noch nicht 
ringgesprengten Hamkomplex, am 3.—5. Lebenstag erhoht ist 
(im Zusammenhang mit dem Auftreten des Ikterus neonato- 
rum), konnten von BORGES (1938) nur teilweise bestatigt wer- 
den. Verf. hat bereits friiher hervorgehoben (VAHLQUIST 
1940a), dass diese Resultate unter allen Umstainden keine 
einwandfreie Stiitze fiir die Annahme eines erhéhten Blutzer- 
falls bedeuten kénnen, da zwischen Porphyrinausscheidung 
und Blutzerfall in anderem Zusammenhang keine einfache 
Relation nachgewisen werden konnte (z. B. Porphyrinvermeh- 
rung ohne massive Hamolyse bei Bleieinwirkung; keine Por- 
phyrinvermehrung beim hamolytischen Ikterus). 

Ebenso wenig wie das Verhalten der Hb-Werte zu bestimm- 
ten Schlussfolgerungen beziiglich eines erhéhten Blutzerfalls 
wahrend der ersten Lebenswochen berechtigt, erlauben auch 
die bisher iiber das quantitative Verhailtnis der Hb-Zerfalls- 
produkte gemachten Beobachtungen derartige Schlussfolgerun- 
gen. 

Fiir die Annahme, dass wahrend der ersten Lebensjahre ein 
vermehrter Blutzerfall vorliegen soll, hat man auch gewisse 
indirekte Stiitzen angefiihrt, denen allein freilich keine Beweis- 
kraft zugemessen werden kann. 

Die physiologische Hyperbilirubinamie wurde auch von eini- 
gen friiheren Untersuchern (vgl. VAN CREVELD und HEiBROEK 
1932 bez. der Friihgeburtenanamie) als auf einen vermehr- 
ten Blutzerfall hinweisend angesehen. Ein solcher Schluss setzt 
aber voraus, dass ein hepatogener Faktor als Ursache der 
Bilirubinsteigerung ausgeschlossen werden kann. Trotz der 
Beobachtungen von LIN und EASTMAN (1937) iiber den nor- 
malen Ausfall der Bilirubinbelastung bei Neugeborenen (direkt 
bei der Geburt), auch bei denen, die spater eine kraftige 
Hyperbilirubinamie erhalten, scheint es Ausserst unwahrschein- 
lich zu sein, dass die individuell ausserordentlich grossen 
Variationen des Grades der Hyperbilirubinimie wahrend der 
ersten Lebenszeit ohne die Annahme einer Leberinsuffizienz 
erklart werden kénnen, wenn auch das Fehlen, sicherer Zeichen 
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fiir einen vermehrten Blutzerfall nicht direkt dagegen sprechen 
wiirde. Es ist auch kaum méglich, ohne Annahme einer Le- 
berinsuffizienz z. B. die Beobachtung zu erkliren, dass der 
Bilirubingehalt des Serums bei Friihgeburten in »2.—3. Mon. 
(mittleres Alter 51 Tage, vgl. Tabelle 31, Kapitel XI) immer 
noch einen so hohen Mittelwert wie 1.71 mg “ aufwies. 

Der negative Ausfall der Hijm. v. d. Bergh’schen Probe bei 
der direktion Reaktion wurde als Stiitze fiir die Annahme 
angefiihrt, dass die beim Neugeborenen vorliegende Hyper- 
bilirubinamie hamolytisch, durch einen vermehrten Blutzerfall 
verursacht und nicht hepatogen sein soll. Die spéter in dieser 
Arbeit (Kapitel XIII) angefiihrten Beobachtungen iiber den neg. 
Ausfall der Hijm. v. d. Bergh’schen Direktreaktion bei Ikterus 
gravis neonatorum mit intensiver Hyperbilirubinimie sowie 
Bilirubinurie deuten hingegen an, dass der Ausfall der Hijm. 
v. d. Bergh’schen Reaktion bei Neugeborenen nicht auf dieselbe 
Weise zu Schliissen iiber die Genese der Serumbilirubinstei- 
gerung berechtigt wie im spiteren Leben. 

Aus anderen Beobachtungen, die als indirekte Stiitze fiir die 
Annahme eines erhéhten Blutzerfalles angefiihrt wurden, kann 
die von gewissen Untersuchern (GOLDBLOOM und GOTTLIEB 
1929 u. a.) beobachtete, herabgesetzte osmotische Resistenz 
der Blutkérperchen der Neugeborenen erwahnt werden. Neuere 
Untersuchungen mit exakter Methodik haben diese Ergebnisse 
aber nicht bestatigen kénnen (WAUGH und Mitarbeiter 193). 
VAHLQUIST 1940a). Auch konnte die von GOLDBLOOM und 
GOTTLIEB beobachtete Tendenz des Nabelvenenblutes (Oxalat- 
blut) zu Spontanhiamolyse, die innerhalb von 3—4 Tagen zu 
einer kompletten Hamolyse fiihrt, in spateren Untersuchungen 
mit Heparinblut (VAHLQUIST 1940a) nicht mehr als nur in 
sehr begrenztem Umfang bestatigt werden. 

Eine Zunahme des »spharischen Index», deutend auf eine 
Hamolysebereitschaft, zeigen die voluminésen Blutkérperchen 
des Neugeborenen offenbar nicht (VAHLQUIST 1940a), auch 
konnte keine herabgesetzte Resistenz derselben gegeniiber Ly- 
solezithinldsungen (BERGENHEM und FAHRAEUS 1936) in einer 
begrenzten Anzahl von Versuchen beobachtet werden (VAHL- 
QUIST, nicht ver6ffentlichte Versuche). 
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Die Beobachtungen von BOGAERT (1937) und VAN ROSSUM 
(1939) tiber eine herabgesetzte »antihamolytische Wirkung» 
im Serum aus Nabelvenenblut sind interessant aber an und 
fiir sich nicht beweisend fiir einen erhéhten Blutzerfall. 

Die Tierversuche von GIANNINI (1929) ferner von GOLD- 
BLOOM und GOTTLIEB (1929—30), die oft als experimenteller 
Beweis fiir die Annahme eines erhéhten Blutzerfalles bei der 
Aufhebung von Hypoxaémie angefiihrt wurden, wurden in 
einem anderen Zusammanhange kritisch beurteilt (Kapitel V1). 

Zusammenfassend kann gesagt werden, dass bislang keine 
tiberzeugende Beweise dafiir, dass wdhrend der ersten Lebens- 
zeit wirklich ein erhéhter Blutzerfall vorliegt, geliefert worden 
sind, Andererseits liegt nichts vor, was dagegen spricht, dass 
eine herabgesetzte Hb-Regeneration allein eine Erklarung des 
gesamten Hb-Abfalles von der Geburt bis zu cinem minimalen 
Niveau im Alter von 8—10 Wochen darstellen kénnte. Diese 
herabgesetzte Hb-Regeneration beruht offenbar nicht auf einem 
wirklichen Unvermégen des Knochenmarks, ausreichend Hii- 
moglobin zu regenerieren (einen besseren Ausdruck fiir die 
diesbeziigliche Kapazitat des Knochenmarks als die gewéhn- 
lich angefiihrten, erhéhten Retikulozytenwerte stellen die hohen 
Hb-Werte bei der Geburt selbst dar), sondern eher auf einer 
verminderten Reizung zur Regeneration nachdem die Hypox- 
amie aufgehoben ist. 

Auch in Tierexperimenten aus spiiteren Jahren (vgl. Kapitel 
VI) hat man entsprechende Beobachtungen iiber das Verhalten 
der Retikulozyten- und iibrigen Blutwerte beim Ubergang von 
Hypoximie zu normalem Druck gemacht. Es ist schwer zu 
verstehen, weswegen der Neugeborene, bei welchem die Hy- 
perhamoglobinamie allmahlich entstanden ist, ein grésseres 
Bediirfnis haben sollte, diese schnell zu_ beseitigen (dureh 
erhéhten Blutzerfall), als Tiere in Unterdruckversuchen, bei 
welchen im Verlaufe von einer oder einiger Wochen eine 
kraftige Hb- und Er-Steigerung hervorgerufen worden war. 
die aber doch ganz oder wenigstens zum iiberwiegenden Teil 
spaiter durch eine herabgesetzte Regeneration reduziert wird. 
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Eigene Untersuchungen. 


Hb- und Er-Werte. Im Venenblut zeigten, wie bereits friiher 
angefiihrt (Kapitel IX), die Hb- und Er-Werte bis zum 6. Tage 
eine Steigerung, erst bei der hierauf folgenden Untersuchung 
am 14. Tage trat eine sinkende Tendenz hervor. Die initiale 
Steigerung kann nicht auf einer erhéhten Regeneration und 
auch nicht auf einer Eintrocknung (unveranderte Eiweiss- 
werte vom Partus bis 24 Std. spater) beruht haben. Sie hat 
wahrscheinlicher ihre Ursache in einer Deplasmatisierung des 
Blutes nach der Anreicherung des Kindes mit Plazentarblut 
(vgl. KRAMANN und HOFFMANN weiter oben). Im vorliegenden 
Material wurde der Nabelstrang nach 2—3 Min. abgebunden, 
was nach HASELHORST (zit. nach KRAMANN und HOFFMANN) 
etwa 60—70 % (= ca. 60—70 g) des normalen Blutzuschusses 
von der Plazenta erlaubt haben soll, itberzugehen.') 

Im Kapillarblut verhalten sich die Hb- und Er-Werte in 
gewisser Hinsicht auf eine vom Venenblut abweichende Weise. 
Bereits friiher haben mehrere Untersucher die Beobachtung 
gemacht, dass das Kapillarblut beim Neugeborenen hdéhere 
Werte als das Venenblut aufweist (HADEN und NEFF 1924. 
HORWATH und HOLLOs!I 1935, BRoG1 1937, SACHS und Mitarbei- 
ter 1938, ANDRESEN und MUGRAGE 1938). Die Ergebnisse einer 
systematischen Untersuchung dieser Verhaltnisse wahrend der 
zwei ersten Lebenswochen sind in Tabelle 30 wiederzufinden. 

' Eine Fehlerquelle bei der Hb-Bestimmung, die zu fehlerhaften, etwas 
zu hohen Werten fiihren kann, stellt die physiologische Hyperbilirubinamie 
wahrend der ersten Lebenszeit dar. Bei der Hb-Bestimmung in dem aut 
1: 100 verdiinnten Blut addiert sich die durch die Bilirubinvermehrung 
relativ kraftige Plasmafarbe zu der Hamatinfarbe. Eine kraftige voriiber- 
gehende Hyperbilirubinamie wiirde auf diesem Wege erst zu scheinbar 
etwas steigenden, spater zu scheinbar etwas abnehmenden Hb-Werten 
fiihren kénnen, auch wenn der Hb-Gehalt véllig unverandert ware. Aul 
Grund des verhiltnismassig niedrigen prozentuellen Gehaltes des Neuge- 
borenenblutes an Plasma (40—45 °/o) tritt indessen dieser »Bilirubinfehler» 
weniger hervor und diirfte nur bei einer sehr kraftigen Bilirubinamie 
(wie bei Ikterus gravis, vgl. Kapitel XIII) mehr als einige Prozent betra- 
gen. Auf seinem Einfluss kann es méglicherweise beruhen, dass die Mittel- 

Hb 


werte fiir Hbk (= sg wahrend der ersten Lebenswoche eine angedeutete 
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steigende Tendenz aufwiesen (vgl. Kapitel IX). 
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Die dort aufgenommenen Werte sind Mittelwerte aus individu- 
ellen Differenzen. 

Aus der Tabelle ergibt sich, dass sowohl bei der Geburt als 
auch im Alter von 1 Tag die Differenz zwischen dem Kapillar- 
blut und dem Venenblut statistisch vdéllig sichergestellt ist. 
Am 6. Tage liegt immer noch eine Differenz vor, die aber nicht 
mehr signifikativ ist und am 14. Lebenstage zeigen das Ka- 
pillar- und das Venenblut vollig tibereinstimmende Werte, so 
wie man dies spiter das ganze tibrige Leben hindurch findet 
(ENGHOFF 1937, ANDRESEN und MUGRAGE 1938). Dieses Ergel- 
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Abb. 17. Differenz zwischen den Hb- und Erythro- 
zytenwerten des Kapillar- und Venenblutes in ver- 
schiedenen Zeitpunkten wihrend der ersten zwei 
Lebenswochen (vgl. hierzu Tab. 30). 


nis erklart es, dass die Kurven fiir die Hb- und Er-Werte bei 
Kindern wahrend der ersten Lebenszeit recht unterschiedlich 
ausfallen miissen, jenachdem ob sie aus Kapillarblut oder 
Venenblut stammen. Dies ergibt sich deutlich aus Abb. 17. 
Die Kurven in Abb. 17 sind unter Zugrundelegung der Werte 
fiir die Differenzwerte in Tabelle 30 gezeichnet worden. Aus 
der Abbildung ergibt sich, dass die initiale Steigerung der Hb- 
und Er-Werte im Kapillarblut weniger ausgesprochen, der 
sekundire Abfall mehr ausgesprochen ist, was darauf beruht. 
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dass die anfanglich vorhandene Differenz von etwa 10 % 
wahrend der Zeit vom Partus bis zum 14. Lebenstag vdllig 
ausgeglichen wird. 

Die ungleichmissige Verteilung der Erythrozyten und damit des 
Hb zwischen den grossen und kleinen Gefissen beim Neugeborenen 
ist eine interessante physiologische Erscheinung, deren Mechanis- 
mus noch nicht als aufgeklart angesehen werden kann. Die von 
HapeEN und NerF angefiihrte Hypothese, dass in den peripheren 
Gefaissen eine Stagnation besonders grosser Erythrozyten  vor- 
kommen soll, wirkt an und fiir sich kaum plausibel. Die in Tabelle 
30 wiedergegebenen Differenzen fiir VolE schliessen eine solche 
Moglichkeit definitiv aus (vgl. auch ANDRESEN und MuGRAGE 1938). 
— Sacus und Mitarbeiter (1938) haben hervorgehoben, dass im 
Shockzustand grosse Differenzen, mit bis um 2 Millionen/emm. 
héheren Werten, fiir die Erythrozyten im Kapillarblut beobachtet 
wurden. Es ist moéglich, dass der Neugeborene unter der Ein- 
wirkung eines Shockes im ZuSammenhange mit dem Partus steht, 
obwohl die typischen Zeichen fiir einen solchen im tibrigen 
fehlen. Ist aber ein Shock der Anlass der Kapillar-Venendifferenz 
auch in diesem Falle, so ist es beachtenswert, dass sie nicht 
schneller zuriickgeht. Es steht unter allen Umstinden aus zu 
zeigen, auf welchem Wege der Shock diese Wirkung hervorbringt. 
Die Versuche in der vorliegenden Arbeit, durch Kapillarmikro- 
skopie direkt aufzuklaren, ob in den peripheren Gefiissen des 
Neugeborenen eine Tendenz zu einer abnormen Aggregation der 
Erythrozyten vorliegt, strandete an den Schwierigkeiten, eine 
ausreichende Vergrésserung zu erhalten. 


Bei der Verfolgung des Verhaltens der Hb- und Er-Werte 
wahrend der ersten Lebenswochen wurde aus natiirlichen 
Griinden im allgemeinen die Bestimmung in Kapillarblut ange- 
wandt. Die jetzt angegebenen Ergebnisse machen es erklirlich. 
wenn man hierbei einen Riickgang beobachtete, der bei Be- 
stimmungen im Venenblut nur schwach oder gar nicht her- 
vorgetreten ist. Die durchschnittliche Verainderung des Hb- 
und Er-Gehaltes unter Voraussetzung einer gleichmiissigen 
Verteilung der Blutkérperchen in den kleinen und grossen 
Gefassen muss irgendwo zwischen der Kapillarblut- und Ve- 
nenblutkurve liegen. Anzugeben exakt wo, ist nicht méglich, 
nachdem dies die Kenntnis u. a. der Verteilung der Blutmenge 
zwischen kleinen und grossen Gefissen beim Neugeborenen 
voraussetzen wiirde. Wagt man die Ergebnisse gewisser Tier- 
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versuche aus den letzten Jahren anzuwenden (vgl. SILFVER- 
SKIOLD 1938), so wiirde man Anlass haben zu vermuten, dass 
sich etwas mehr als die Halfte des Blutes in den kleinen Ge- 
fassen befindet, so dass folglich die gedachte Durchschnitts- 
kurve etwas naher zur Kurve des Kapillarblutes als zu der des 
Venenblutes verlaufen diirfte. 

Welche Kurve man auch den Berechnungen zu Grunde legt, 
die des Kapillarblutes, die des Venenblutes oder die vorgestellte 
Durchschnittskurve, so ist es indessen deutlich, dass die Hb- 
und Er-Werte in diesem Material ebenso wenig wie in gewissen 
anderen aus den letzten Jahren (Kapillarblut: MAGNUSSON 
1935, FAXEN 1937, Venenblut: WAUGH und Mitarbeiter 1939) 
wahrend der ersten Lebenswochen eine so grosse Abnahme 
erfahren, dass diese nicht durch eine mangelhafte Regenera- 
tion an sich ohne weiteres erklart werden kénnte. 


Es ist beachtenswert, dass die Hb-Werte (ebenso wie die fiir 
Er und Hkw) wahrend der ersten Lebenswochen eine so grosse 
Streuung aufweisen, der Variationskoeffizient betrug im Material 
des Verf. bei der Geburt 11.1, nach 24 Std. 14.2, am 6. Tage 7.9, am 
14. Tage 12.5 im Vergleich zu 5.5 bzw. 6.5 bei erwachsenen Man- 
nern und Frauen. Es kénnte nahe liegen anzunehmen, dass die 
grosse Streuung der Werte bei den Neugeborenen durch eine in- 
dividuell variierende Blutanreicherung (mit nachfolgender ver- 
schieden starker Deplasmatisierung) wahrend und unmittelbar 
nach dem Partus entsteht, dies scheint aber nicht der Fall zu 
sein, da auch die durch Kaiserschnitt entbundenen Foéten (vgl. 
Kapitel VIII), die direkt abgenabelt wurden, recht grosse Varia- 
tionen ihres Hb-Gehaltes aufgewiesen haben, fiir Féten im IX.—X. 
(XI.) Monat von 13.4 bis 18.2 g%. 

Da kein Anlass besteht anzunehmen, dass das gesamte Blutvolu- 
men umgekehrt zum Hb-Gehalt variierte, und da die Venen-Ka- 
pillardifferenz bei den niedrigen Hb-Werten im Venenblut sich 
nicht besonders ausgesprochen erwies, muss die grosse Streuung 
dieser Werte bedeuten, dass der gesamte Hb-Vorrat auch bei 
ausgetragenen Kindern sehr stark, bis zu 30 % oder mehr variieren 
kann. Nachdem das Hamoglobin auch bei den Neugeborenen den 
unvergleichlich gréssten Eisenvorrat des Kérpers darstellt (ent- 
spricht ungefahr 150—250 mg Fe im Vergleich zu etwa 50 mg in 
dem Bunge-Depot der Leber), miissen diese Variationen fiir die 
Entstehung eines Eisenmangelzustandes wihrend der spiateren 
Entwicklung gegen das Ende des Sauglingsjahres eine gréssere 
Rolle spielen, als sogar das vollstaindige Fehlen des Bunge-Depots. 
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Das Serumbilirubin zeigte vom Partus bis zum 6. Tage durch- 
schnittlich eine sehr kraftige Steigerung, von 1.75 auf 7.69 
mg %, um dann wieder zu fallen, und zwar bis zu einem 
Werte von 4.23 mg % am 14. Tage. Die individuellen Varia- 
tionen waren fiir den Grad der Hyperbilirubinaémie ausser- 
ordentlich gross (vgl. Tabelle 29, Kapitel IX). Somit wurden 
am 1. Tage Werte von 2.03 bis 11.50 mg %, am 6. Tage von 
2.21—15.80 mg % und am 14. Tage von 0.60—10.70 mg “ 
erhalten. 

Wire die Auffassung, dass der Ikterus neonatorum hamoly- 
tisch bedingt ist, richtig, so miisste man erwarten, dass beson- 
ders bei den Fallen, die bei der Geburt bzw. im Alter von 24 
Std. besonders hohe Hb-Werte zeigten, eine kraftige Bilirubin- 
steigerung auftritt und vice versa. Es wurde aber bereits vorher 
hervorgehoben (Kapitel IX), ddss zwischen den Hb- und Bil- 
Werten im Nabelvenenblut keine Korrelation vorlag. Eine 
Aufteilung der Bil-Werte fiir das Alter von 24 Stunden nach 
steigenden Hb-Werten in zwei Gruppen zeigt auch keinerlei 
Zusammenhang zwischen den Hb- und Bil-Werten. Dieses 
Ergebnis ist nicht geeignet zu iiberraschen, nachdem KRAMANN 
und HOFFMANN (1939) eine »deutliche Gelbfarbung» eher 
weniger haufig bei den Kindern fanden, die mit Plazentarblut 
angereichert wurden und durchschnittlich um 17—18 % héhere 
Werte fiir Hb als die Vergleichsgruppe aufgewiesen haben. 

Das Serumbilirubin zeigte in dieser Untersuchung ebenso wie 
bei allen friiheren Untersuchern durchgehend einen negativen 
Ausfall der direkten Hijm. v. d. Bergh’schen Reaktion. Dass 
dies nicht als sicherer Beweis fiir eine hamolytische Genese 
angesehen werden kann, wurde bereits oben hervorgehoben. 


Der Wert des Serumeisens als Index fiir einen erhéhten 
Blutzerfall kann besonders gross sein unter solchen Verhalt- 
nissen, wie den in der Neugeborenenperiode vorliegenden, da 
es nicht ausgeschlossen werden kann, dass gewisse Veran- 
derungen des Blutvolumens vorkommen und dass ein sonst 
durch das Verhalten der Hb-Werte direkt angezeigtes Destruk- 
tionsiibergewicht durch eine Verminderung des Blutvolumens 
(Deplasmatisierung) verdeckt werden kann. 
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Das Serumeisen zeigte, wie in Kapitel IX naher wiederge- 
geben, wahrend der ersten 24 Lebensstunden eine kraftige 


Senkung, auf die spiter eine Steigerung folgte, die aber nicht 


das hohe Ausgangsniveau im Nabelvenenblut erreichte. Wie 


\ 
7 
BS 2 
Q 1 
1 ~ 
3 
UY 
= 
2 
o 


Abb. 18. Serumeisen-, Serumbilirubin- und Haimoglobinwerte bei 

experimenteller Hiamolyse (Teil III, Versuchstier 6) bzw. bei 

Reakklimatisation nach Hypoximie (Teil III, Versuchstier 14) 

zum Vergleich mit den Verhaltnissen bei Kindern wahrend der 
ersten Lebenszeit (vgl. Tab. 25). 


bereits vorher hervorgehoben, scheint es am einleuchtendsten 
zu sein anzunehmen, dass der initiale Abfall auf dem plétz 
lichen Aufhéren der Eisenzufuhr von der Mutter beruht. Dic 
folgende Steigerung kann auf verschiedenen Faktoren beruhen 
{sowohl auf ein mangelhaftes Gleichgewicht zwischen, Hb 
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Zerfall und Neubildung als auch auf einer Leberwirkung 
u. Ss. W.), Sie deutet indessen nicht auf das Vorliegen eines 
stark gesteigerten Blutzerfalls hin. Letzterer diirfte eine starkere 
und auch mehr direkt nach der Geburt einsetzende Serumeisen- 
steigerung veranlasst haben. 

Im experimentellen Teil wurde tiber das Verhalten des 
Serumeisens und der iibrigen Blutwerte bei experimentell her- 
vorgerufener Himolyse (Kapitel V) bzw. bei der Reakklima- 
tisation nach Hypoximie (Kapitel VI) berichtet. In Abb. 18 
wurden einige typische Versuche zusammengestellt und ihnen 
die bei Neugeborenen beobachteten Durchschnittswerte  ge- 
gentibergestellt. 

Aus der Abbildung ergibt sich, dass das Serumeisen bei der 
Reakklimatisation nach Hypoximie sich auf die gleiche Weise 
wie beim Neugeborenen mit einem initialen Abfall und einem 
folgenden Ansteigen verhalt. (Dass der Riickgang beim Neuge- 
borenen nur eine Folge der Aufhebung der Hypoximie sein 
soll, ist aber kaum wahrscheinlich.) Mit den Verhaltnissen im 
Hamolyseversuch zeigt hingegen das Serumeisen des Neuge- 
borenen keine Ubereinstimmung. Beziiglich der kraftigen 
Serumbilirubinsteigerung bei Neugeborenen findet sich in kei- 
nem der beiden Typen der Tierversuche etwas Entsprechendes. 
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KAPITEL XI. 


Das Serumeisen bei friihgeborenen Kindern. 


Der Eisenstoffwechsel friihgeborener Kinder wurde von meh- 
reren Untersuchern studiert. Umfassende Eisenbilanzversuche 
kamen hierbei zur Ausfiihrung, welche bedeutungsvolle, wenn 
auch nicht in allen Einzelheiten eindeutige, Resultate ergeben 
haben (LICHTENSTEIN 1921, SNELLING 1933, WALLGREN 1939, 
JOSEPHS 1939). Die Méglichkeit, welche die Serumeisenbestim- 
mung zum Einblick in den intermediaéren Eisenstoffwechsel 
bietet, wurde hierbei bisher kaum ausgeniitzt. Nur eine kleine 
Anzahl Serumeisenwerte friihgeborener Kinder wurde frither 
publiziert, und diese riihren nur von Kindern wahrend des 
ersten Lebenshalbjahres her (THOENES und ASCHAFFENBURG 
1934). 

Im folgenden soll tiber die Resultate von Serumeisenanalysen 
bei einem grésseren aus friihgeborenen Kindern bestehenden 
Material berichtet werden. Die Untersuchungen umfassen Be- 
stimmungen sowohl im Zusammenhang mit der Entwicklung 
der regelmassig im Laufe der ersten Lebensmonate auftreten- 
den orthochromen »Friihanimie» als auch wahrend der bei 
vielen Fallen, von ihr ausgehend eintretenden Ausbildung 
einer hypochromen »Spitanimie» wahrend des 2. Lebenshalb 
jahres. Wiederholte Probeentnahmen bei ein- und demselben 
Individuum haben hierbei die Méglichkeit gegeben, das Se 
rumeisen wahrend der Entwicklung eines hypochromen Ani 
miezustandes in einer Weise zu verfolgen, die sich sonst nur 


selten bietet. 

Material. Die untersuchten Kinder gehérten, soweit sie ehe 
lich geboren waren, grésstenteils Arbeiterfamilien in einiger 
massen guten 6konomischen Verhaltnissen an. 12 Miitter wa 
ren unverheiratet. Insgesamt wurden 98 Bestimmungen bei 28 
Kindern, und zwar 8 Knaben und 20 Madchen im Alter von 
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unmittelbar nach der Geburt bis zum 12. Lebensmonat, ausge- 
fiihrt. Das Geburtsgewicht variierte zwischen 650 und 2.230 g- 
Bei der Mehrzahl wurden Angaben dariiber erhalten, dass sie 
zu friih, und zwar bis zu 3 Monaten zu friih, geboren worden 
waren. Von den 28 Kindern wurden 14 wahrend einer langeren 
Zeit, bis zu 11 Monaten, verfolgt, wobei wiederholte Serum- 
eisenanalysen ausgetiihrt wurden (4—7). Bei den tibrigen wur- 
den in einzelnen Fallen 2, meistens nur 1 Analyse vorgenom- 
men. 

Saimtliche Kinder wurden nach der Geburt eine kiirzere oder 
langere Zeit auf der Pidiatrischen Klinik des Akademischen 
Krankenhauses zu Uppsala behandelt. Sie erhielten da durch- 
gehend wahrend der ersten Lebenszeit Brustmilchnahrung. Nur 
bei einer Minderzahl der Falle konnte die Brustmilchernahrung 
bis zum 8. Monat beibehalten werden. Die friihgeborenen Kin- 
der erhielten wahrend der ersten Lebenszeit Coffein und bei 
einem Teil der Fille Folliculin. Es wurde konsequent eine 
Rachitisprophylaxe durchgefiihrt. Eisen wurde hingegen wah- 
rend der Beobachtungszeit bei keinem Fall zugefiihrt. 

Einige in hohem Grade untergewichtige Kinder starben be- 
reits eine kurze Zeit nach der Geburt. Von den naher verfolg- 
ten 14 Fallen starb einer im Alter von 2'/2 Monaten an Kapil- 
larbronchitis. Bei den iibrigen Fallen traten nur in einer gerin- 
gen Anzahl Infektionen auf. Diese waren in der Regel leicht 
(Rhinitiden, leichter Pemphigus) und nur bei ‘einigen Fallen 
von ernsthafterer Natur (Bronchitis, Bronchitis capill. incip.). 
Nach Entlassung aus dem Krankenhaus wurde die Mehrzahl 
der Kinder poliklinisch kontrolliert. 

Die statistisch bearbeiteten Resultate des ganzen Materials 
sind in Tabelle 31 zusammengestellt. Vollstaindige Angaben 
iiber die naher verfolgten 14 Falle sind in der Kasuistik (Teil 
IV: A) zu finden. Hinsichtlich der letzteren muss hervorgeho- 
ben werden, dass die wiederholten Probeentnahmen zu einem 
nicht véllig zu vernachlassigenden Blutverlust, entsprechend 
insgesamt 2—3 g Hb, gefiihrt haben. Je nach Gewicht und Hb- 
Gehalt bei der Geburt diirfte dies 5—10 °/o des urspriinglichen 
Hb-Vorrats entsprechen. Es ist jedoch unwahrscheinlich, dass 
dies die Resultate starker beeinflusst hat. Jedenfalls haben die 
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Blutentnahmen nicht zu einer Hb-Senkung im zweiten Lebens- 
halbjahr gefiihrt, mit Werten, die sichergestellt niedriger lie- 
gen wiirden als die anderer Untersucher (im vorliegenden Ma- 
terial betrug der Mittelwert fiir Friihgeborene im Durchschnitts- 
alter von 35'/2 Wochen 8.91 + 0.50 g®°/o; im Material von MaG- 
NUSSON (1935) in derselben Altersgruppe 62.7 = 2.2 °/o Sahli 
= 9.78 + 0.34 g®/o). Im Einzelfall liegt der Serumeisenwert im 
2. Lebenshalbjahr etwas niedriger bei denen, die am haufig- 
sten untersucht worden sind (bei 8 Fallen {[Geb.gew. M. 1624 g], 
die im Durchschnitt 3.8mal punktiert worden sind 37.1 y°/o; 
bei 7 Fallen [Geb.gew. M. 1860 g], die durchschnittlich 6.0mal 
punktiert worden sind 27.3 y°/,), doch ist der Unterschied nu- 
merisch nicht so gross und bestimmt nicht statistisch sicher- 
gestellt. 

Die in Tabelle 31 angefiihrten Werte fiir Friihgeborene wei- 
sen fiir die jiingste Gruppe, 0—2 Tage alt, einen etwas héheren 
Hb-Mittelwert (19.20 + 1.00 g°/o) auf als fiir vollausgetragene 
Neugeborene bzw. 1 Tag alte Kinder (vgl. Tabelle 25, Kapitel 
IX), der Unterschied ist aber nicht signifikativ. Gewisse Auto- 
ren (z. B. MACKAY 1933) haben bei Neugeborenen steigende Hb- 
Werte bei sinkendem Geburtsgewicht nachgewiesen. Tritt eine 
solche Tendenz bei einem grossen Material signifikativ zutage, 
so scheint es doch offenbar zu sein, dass sie ein » Artefakt» sein 
muss, und zwar in dem Sinn, dass sie wihrend der Geburt 
selbst entsteht (evt. durch die Entwicklung einer besonders 
grossen Venen-Kapillardifferenz bei den kleinsten, vgl. Kapi- 
tel X), da es ganz unangebracht zu sein scheint anzunehmen. 
dass der Hb-Wert wahrend der Embryonalentwicklung mehre 
re Monate vor der vollen Zeit sein Maximum erreichen und 
dann wieder sinken soll. Die in Kapitel VIII angefiihrten we- 
nigen Werte von durch Kaiserschnitt in den letzten Gravidi- 
tatsmonaten entbundenen Kindern geben auch keinen Hinweis 
dafiir, dass dies der Fall ist. 

Die Verminderung des Hb-Wertes von der jiingsten Friihge- 
borenengruppe mit einem Durchschnittsalter von 12 Stunden 
zu der nachsten mit einem Durchschnittsalter von 12 Tagen 
betragt nicht mehr als 0.79 + 1.26 g®/o und ist nicht signifi- 
kativ. Auch bei den Friihgeborenen tritt somit wahrend der 
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Tabelle 31. 
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Serumeisenwerte und iibrige Blutwerte bei friih- 


geborenen Kindern wiihrend verschiedener Perioden des 1. Lebens- 
jahres, sowie die successiven Differenzen der Mittelwerte (+ = 


steigend mit zunehmendem Alter, —= fallend mit zunehmendem 
Alter). 
0—2 Tage 3 Ts —1Mon, 2.—3. Mon. | 4.—6. Mon. | 7.—12. Mon. 
| 
| 
ttl. Alter 12 Std. 12 Teg. 51 Teg. 137 Tg. 249 Te. 

Geb. gew. 1.483 1.763 1.801 1.815 1.747 
Gew. bei d. 

Prob. entn. _ 1.700 2.458 4.585 6.529 

Pe n; 6 16; 28.5 19; 45.4 32; 29.9 16; 11.4 
Mittelwert 52.7 + 7.1 | 122.8 + 10.4; 102.2 + 5.3 | 40.1 + 2.8 
Differenz + 70.1 + 12.6 — 20.6 + 11.7 — 62.1+ 60 —7.6+4! 

Mittelwert 4.48 6.87 1.71 + 0.41 | 0.37 0.29 
Differenz - 2.39 — 5.16 — 1.34 — 0.08 

| 
i ny ¢ 15; 3.90 18; 3.26 32; 2.36 16; 1.08 | 14; 1.88 
: Mittelwert [19.20 + 1.00 18.41 + 0.77| 11.54 + 0.42 | 10.66 + 0.27| 8.91 + 0.50 
| Differenz — 0.79 + 1.26 —- 6.87 + 0.88 — 0.88 + 0.50 — 1.7 5 + 0.57 

Er n; ¢ 15; 1.04 16; 0.78 29; 0.67 15; 0.42 14; 0.43 
Mittelwert 4.92 + 0.27 | 4.93 + 0.19 | 3.56 + 0.13 | 4.11 4+ 0.11 | 4.51 + 0.12 
Differenz $0.01 + 0.33 — 1.37 + “40.55 + 0.17 +0.40 + 0.16— 

Bw ino ; 11.80 14; 13.80 28; 7.30 15; 2.90 14; 4.00 

Mittelwert 50. 00 + 2.90 53.30 + 3.70 | 33.70 + 1.40 | 32.60 + 0.75 | 29.30 + 1.10 
Differenz — 5.70 + 4.70 — 19.60 + 3.96 — 1.10 + 1.59 — 3.30 + 1.33 

Hbk nso 14; 0.011 14; 0.008 28; 0.016 15; 0016 14; 0.030 
Mittelwert [0.327 + 0.003,0.332 + 0.002,0.341 + 0.003/0.327 + 0.004/0.301 + 0.008 
Differenz £0. 005 + 0.004 “+0.009+0.004 — 0. 014 + 0.005 — 0.026 + 0.009 

Ol; mec 15; 8.0 14; 4.6 28; 8.2 15; 9.7 14; 7.1 
Mittelwert 120.5 + 2.1 | 109.64+1.2 | 95.3 + 1.5 79.6 + 2.5 65.1 + 1.9 
Differenz — 10.9424 —14.341.9 —15.74+2.9 —14.543.1 

| 
F ns 14; 2.3 16; 1.9 33: 32 15; 3.7 14; 3.9 
Mittelwert 39.5+0.6 | 369405 | 324406 | 26.3 + 0.9 19.8 + 1.1 
Differenz —26+08 —45+08 —61+11 —65+414 


Beziiglich 


der Bedeutung der Bezeichnungen s. S. 98. 
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ersten Lebenswochen kein »rascher Fall» der Hb-Werte auf 
(vgl. Kapitel X). Wahrend der folgenden Monate sinken hin- 
gegen die Hb-Werte kraftig, zu Beginn relativ rasch, dann 
langsam aber kontinuierlich, so dass das mittlere Niveau fiir 
Kinder im 2. Lebenshalbjahr (Durchschnittsalter 8 Monate) 
so niedrig wie bei 8.91 + 0.50 g®/o liegt, d. h. etwa 50 °/o des 
Ausgangswertes betragt. 

Die Er-Werte zeigen einen etwas weniger ausgeprigten Fall 
wihrend der ersten Monate, um spater im Gegensatz zu den 
weiter fallenden Hb-Werten eine sichergestellte Steigerung im 
2. Lebenshalbjahr aufzuweisen. Die Hbk-Werte zeigen einen 
kleinen aber sichergestellten Riickgang vom 1. Vierteljahr bis 
zum 2. Lebenshalbjahr. Das mittlere Volumen der roten Blut- 
kérperchen (Vole) zeigt im 2. Lebenshalbjahr einen Wert, der 
kaum mehr als die Halfte des Wertes am ersten Lebenstag 
betragt, dieser Wert fallt namlich von 120.5 + 2.1 »* auf 65.1 
+ 1.9°. Noch etwas stirker ist die Reduktion der Hbre-Werte 
(die Vole  Hbk entsprechen), die fallen nimlich von 39.5 + 
0.6 auf 19.8 + 1.1, was einer Veriinderung des »Farbeindex 
von 1.27 auf 0.63 entspricht. 

Auch bei Friihgeborenen zeigt das Serumeisen wihrend der 
ersten Lebenstage einen niedrigen Mittelwert, namlich 52.7 = 
7.1 y°/o. Hernach setzt, ebenso wie bei den vollausgetragenen 
Kindern, eine kraftige Steigerung ein. Bei den Friihgeborenen 
im durchschnittlichen Alter von 12 Tagen liegt der Wert bei 
122.8 + 10.4 y°/,. In der Folgezeit sinken die Werte successiv. 
Bereits im Durchschnittsalter von 4'/2 Monaten liegt das mitt- 
lere Niveau so niedrig wie 40.1 + 2.8 y/o. Im 2. Lebenshalbjahr 
ist der Mittelwert zahlenmassig noch etwas niedriger, namlich 
32.5 + 4.3 y/o, doch ist der Unterschied nicht mehr signifika- 
tiv. In der letztgenannten Gruppe kamen nicht weniger als 7 
(von 15) Werte vor, die unterhalb des fiir vollausgetragenc 
Kinder festgestellten Minimalniveaus von 25 y/o lagen, nim 
lich zwischen 11 und 24 y/o. Kein Wert lag in dieser Gruppe 
iiber 70 y°/o. 

Das Serumbilirubin wies, wie zu erwarten, in den ersten Al- 
tersgruppen sehr hohe Mittelwerte auf. Noch in der3. Altersgrup 
pe, mit einem Durchschnittsalter von 51 Tagen, lag das mitt 
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lere Niveau so hoch wie 1.71 + 0.41 mg®/o. Aber im 2. Lebens- 
halbjahr war der Wert bis zu 0.29 mg"/, gesunken. Die Be- 
stimmungen sind jedoch, unter Beriicksichtigung det grossen 
individuellen Variabilitét, zu gering an der Zahl, um ein repra- 
sentatives Bild der Verhaltnisse zu geben. 

Die beobachtete Verteilung der Serumeisen-, Serumbilirubin- 
und Hb-Werte in den verschiedenen Gruppen wird in Abb. 19 
graphisch wiedergegeben. 
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Abb. 19. 
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Die Abbildung zeigt, wie das mittlere Niveau des Serumeisen- 
wertes und der iibrigen Blutwerte successiv verschoben wird. 
Prinzipiell gleichartig treten diese Verschiebungen auch bei 
den durch wiederholte Probeentnahmen verfolgten Einzelfal- 
len hervor. Sie zeigen jedoch bedeutende graduelle individuelle 
Variationen, sowohl hinsichtlich des Serumeisens als auch be- 
ziiglich der tibrigen Blutwerte (s. Teil IV: A). Zum Teil hangt 
dies mit der individuell variierenden Neigung zusammen, im 
2. Lebenshalbjahr schwerere anaimische Zustande zu entwik- 
keln. 


Um diese Verhaltnisse besser zu beleuchten, sollen die Re- 
sultate von 3 der ndher verfolgten Fdlle graphisch wiedergege- 
ben werden. 
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Abb. 20. Serumeisenwerte und iibrige Blutwerte bei 
Friihgeburten wihrend des ersten Lebensjahres. 

a. Fall 14. »Physiologisches» Absinken der Hb-Werte 

(»Farbeindex» = 1.00 wenn die Hb- und Erythrozyten- 

kurven zusammenfallen). 


aa 

| 


DAS SERUMEISEN 233 


Die in Abb. 20 wiedergegebenen Resultate riihren von demjenigen der 
verfolgten Faille her, der das héchste Geburtsgewicht aufgewiesen hat, 
namlich 2230 g. Der Riickgang der Hb-Werte ist in diesem Fall kaum mehr 
ausgesprochen, als man durchschnittlich bei vollausgetragenen Kindern 
finden kann (vgl. Tabelle 27, Kapitel IX). Nach einer Senkung auf 11.3 g°/o 
im 6. Monat tritt am Ende des 8. Monats eine gewisse Tendenz zu einer 
spontanen Erhéhung auf 12.7 g°/o auf. Die Er-Werte begleiten die Hb- 
Werte ziemlich nahe, weswegen nicht mehr als eine unbedeutende Hy- 
pochromie gegen Ende der Beobachtungszeit in Erscheinung tritt. Die Bili- 
rubinsteigerung wihrend der ersten Lebenszeit geht bis zu 7.53 mg°/o herauf 
(= etwa 45 als »Ikterusindex»), und zwar am 10. Tag. 

Das Serumeisen zeigt bei diesem Fall am 10. Tag einen Wert von 123 y°/o, 
also in der Nahe des mittleren Niveaus. Dann sinkt dieser Wert successiv 
um zu Beginn des 6. Monats sein beobachtetes Minimalniveau bei 32 ‘y°/o 
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Abb. 21. Serumeisenwerte und iibrige Blutwerte bei Friihge- 
burten wiahrend des ersten Lebensjahres. 
b. Fall 9. Entwicklung einer massigen, hypochromen A\ndmie 
(»Farbeindex» — 1.00 wenn die Hb- und_ Erythrozyten- 
kurven zusammenfallen). 
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zu erreichen; gleichzeitig liegt der Hb-Wert auch am niedrigsten. In der 
Folgezeit steigen beide Werte, also sowohl der Serumeisen- als auch der 
Hb-Wert. Der erstgenannte liegt am Ende des 8. Monats bei 47 y°/o, also 
bedeutend héher als das dem Alter entsprechende, in Tabelle 31 angefiihr- 
te, mittlere Niveau. 

Das Geburtsgewicht des in Abb. 21 wiedergegebenen Falles war 1940 g. 
Das Serumeisen und die iibrigen Blutwerte verhalten sich bei diesem Fall 
in einer etwas andersgearteten Weise. 

Das Hb-Niveau liegt von Beginn an héher, und zwar iiber 20 g®/o. Der 
Hb-Fall ist bereits im ersten Vierteljahr bedeutend ausgepragter, herunter 
bis 10.1 g®/o. Im 2. Lebenshalbjahr sinkt das Hb-Niveau noch weiter, so 
dass im Alter von 9 Monaten eine Anamie vorliegt, mit einem Hb-Wert von 
7.7 g®°/o (= 49 °/o Sahli). Diese Anaimie ist auf Grund der wahrend dersel- 
ben Zeit immer deutlicher hervortretenden Er-Steigerung von ausgepragt 
hypochromer Natur (HbE 16, was einem »Farbeindex» von 0.51 entspricht). 
Das Bilirubin zeigt wahrend der ersten Lebenszeit eine so kraftige Steige- 
rung, wie oft bei Friihgeborenen, der Wert betragt am 11. Tag 13.9 mg®/o 
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Abb. 22. Serumeisenwerte und tibrige Blutwerte bei 
Friihgeburten wihrend des ersten Lebensjahres. 
ce. Fall 7. Entwicklung einer ausgeprigten, hypochro- 
men Andimie (»Farbeindex» — 1.00 wenn die Hb- und 
Erythrozytenkurven zusammenfallen). 
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(= etwa 85 >Ikterusindex»), am 35. Tag immer noch 2.25 mg®/o (= ca. 13 
Ikterusindex>). 

Das Serumeisen weist 4 Stunden nach der Geburt einen Wert von 86 y°/o 
auf, wahrscheinlich sinkend von einem hédheren Niveau im Nabelvenen- 
blut. Am 11. Tag jedoch war der Wert bis 220 y°/o gestiegen, der héchste 
Wert, der in diesem Material zu Beobachtung gekommen ist. Der hernach 
einsetzende successive Riickgang fiihrt zu Werten von 34—29 ¥°/o im Alter 
von 5—9 Monaten, in der die ausgepragtere hypochrome Animie sich ent- 
wickelt. 

Der in Abb. 22 wiedergegebene Fall hat das niedrigste Geburtsgewicht 
von den dreien aufgewiesen, nimlich 1770 g. Die Hb-Werte zeigen bei die- 
sem Kinde, ausgehend von dem hohen Ausgangsniveau von 20.2 g°/o im 
Alter von 1 Tag, einen ununterbrochenen, kraftigen Riickgang, so dass 
bereits im Alter von 7 Mon. eine ausgepragte Animie vorlag mit einem 
Hb-Wert von 6.2 g®°/o (= 40 °/o Sahli). Die Er-Werte zeigen wie gewéhnlich 
eine Besserung nach dem initialen Fall, weswegen die Hypochromie all- 
miahlich ausgesprochen wird HbE 14 == »Farbeindex» 0.48). Bei dem vor- 
liegenden Fall ist die initiale Serumbilirubinsteigerung nicht ungewéhn- 
lich hochgradig, doch insoweit bemerkenswert, dass der Maximalwert 
(9.36 mg®/o = ca. 55 als »Ikterusindex») erst im Alter von 1 Mon. beob- 
achtet wurde und das Serumbilirubin im Alter von fast 2 Mon. noch so 
hoch wie bei 5.48 mg®/o (= ca. 33 als »Ikterusindex») lag; also ein Fall 
von »Ikterus prolongatus». Im Alter von 3 Mon. ist der Wert jedoch bis 
0.66 mg®/o gesunken (= »Ikterusindex» von 3—4). 

Das Serumeisen zeigt am 1. Tag den typischen, niedrigen Wert von 60 
y/o, steigt dann mfssig auf 120 y°/o am 11. Tag, sinkt dann wieder lang- 
sam und vollstandig kontinuierlich, um gegen das Ende der Beobachtungs- 
zeit sehr niedrige Werte, 16 y°/o, zu erreichen. Bei diesem Falle hat sich 
somit eine kraftige Animie mit einer ausgepriigten Hyposideramie kom- 


hiniert. 


Die Kombination von besonders niedrigen Hb-Werten mit 
besonders niedrigen Fe-Werten ist doch nicht konstant, was 
aus den in der Kasuistik gemachten Angaben hervorgeht. Bei 
den Fallen, bei welchen die niedrigen Werte nicht zusammen 
vorkamen, beruhte dies am haufigsten darauf, dass die Fe- 


Werte — in der Weise, wie wir sie friiher bei den »latenten 
Sideropenien» gesehen haben — kraftiger herabgesetzt waren 


als die Hb-Werte. Diese bei recht vielen Fallen vorliegende 
Diskrepanz erklirt, dass hierbei keine ausgeprigte Differenz 
zwischen den Fe-Mittelwerten der beiden Gruppen, welche 
erhalten werden, wenn man die Kinder im Alter von 42—1 J. 
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nach steigendem Hb-Wert einteilt, zutagetritt, was aus folgen- 
der Zusammenstellung hervorgeht: 


7 Kinder mit Hb 5.7— 9.1 M Hb 7.47 g% M Fe 27.7 %~% 
7 » 9.7 — 12.7 10.34 » 32.0 » 


In diesem Zusammenhang kann erwahnt werden, dass 3 die- 
ser Altersgruppe angehérende Kinder, die wahrend einer kiir- 
zeren oder langeren Zeit mit Eisen behandelt wurden (diese 
Falle sind in den Berechnungen iibrigens nicht mitgefiihrt wor- 
den) einen Hb-Wert zwischen 10.4—13.7 g®/o und einen Fe- 
Wert von 37—83 y°/o aufwiesen. 

Die nun angefiihrten Resultate deuten an, dass nicht nur die 
Hb- und in gewissem Grad die Er-Werte, sondern auch die 
Serumeisenwerte bei Friihgeborenen ein anderes Verhalten als 
bei vollausgetragenen Kindern aufweisen, ferner dass sich die- 
ser Unterschied gegen das Ende des 1. Lebensjahres deutlicher 
bemerkbar macht. Deutlich gehen diese Unterschiede zwischen 
friihgeborenen und vollausgetragenen Kindern beziiglich der 
Serumeisenwerte und der iibrigen Blutwerte aus der Zusam- 
menstellung in Tabelle 32 hervor. (Die hierbei wiedergegebe- 
nen Mittelwerte riihren in einigen Fallen von zusammenge- 
schlagenen Gruppen her. Die Werte fiir die vollausgetragenen 
Kinder im »1. Lebensmonat» sind somit aus den zusammen- 
geschlagenen »6-» und »14-Tagesgruppen» berechnet und wer- 
den mit den Werten der Friihgeborenen im Alter von »2 Ta- 
gen—1 Monat» verglichen. Die Werte fiir die Friihgeborenen 
in der Gruppe »2.—6. Mon.» sind aus den zusammengeschla- 
genen Gruppen »2.—3.» bzw. »4.—6. Mon.» berechnet.) 

Aus der Tabelle geht hervor, dass wahrend des 1. Lebens- 
monats die Serumeisenwerte und die iibrigen Blutwerte der 
vollausgetragenen Kinder (Durchschnittsalter 10 Tage) mit de- 
nen der friihgeborenen (Durchschnittsalter 12 Tage) gut iiber- 
einstimmen. 

In der Gruppe 2.—6. Mon. zeigen die friihgeborenen Kinder, 
obwohl sie durchschnittlich jiinger als die vollausgetragenen 
waren (80 Tage verglichen mit 106 Tagen), bereits sicherge- 
stellt niedrigere Hb- und Er-Werte. Beziiglich Hbk, Vole und 
Hbs« liegt hingegen keine Differenz vor. Das Serumeisen zeigt 
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Tabelle 32. Differenz zwischen ausgetragenen und friihgebo- 

renen Kindern wiihrend verschiedener Perioden des 1. Lebens- 

Jahres im Hinblick auf den Serumeisenwert und die iibrigen 
Blutwerte. Normalmaterial.' 


| 2 Lebensmonat | 2.—6. Mon. 7.—12. Mon. 
Mittl. Ausget. Kinder 10 Tage 106 Tage 251 Tage 
Alter. Frithgeburten « 249 
Fe Ausget. Kinder 120.1 + 5.1 88.7 + 5.6 61.0 + 5.6 
Friihgeburten 122.8 + 10.4 81.5 + 5.6 32.5 + 4.3 
Differenz + 2.7 + 11.6 — 7.2 7.9 28.5 + 7.1 
Bil Ausget. Kinder 5.96 + 0.76 0.62 0.38 
Friihg eburten 6 87 1.39 + 0.33 0.29 
Differenz + 0.91 0.09 
Hb Ausget. Kinder 18.42 + 0.32 12.40 + 0.23 12.33 + 0.25 
Friihgeburten 18.41 + 0.77 11.25 + 0.30 8.91 + 0.50 
Differenz — 0.01 + 0.83 | —1.15 + 0.38 3.42 + 0.56 
Er Ausget. Kinder 5.16 + 0.08 4.25 + 0.12 4.88 + 0.11 
Friihgeburten 4.93 + 0.19 3.74 + 0.10 4.51 + 0.12 
Differenz — 0.23 + 0.21 0.51 + 0.16 0.37 + 0.16 
Hkw Ausget. Kinder||/ 55.90 + 0.90 36.95 + 0.74 38.30 + 0.80 
Friihgeburten 53.30 + 3.70 33.30 + 093 29.30 + 1.10 
Differenz —2.606+ 3.80 —3.65+ 1.19 —9.00 + 1.40 


Hbk Ausget. Kinder] 0.330 + 0.002 0.334 + 0.003 0.323 + 0.005 
Frithgeburten 0.332 + 0.002 0.336 + 0.003 0.301 + 0.008 
re 


Differenz + 0.002 + 0.003 + 0.002 + 0.004 — 0.022 + 0.009 
Vole Ausget. Kinder 108.5 + 1.1 89.8 + 2.0 78.5 + 1.8 
Friihgeburten 109.6 + 1.2 89.8 + 1.8 65.1 + 1.9 
Differenz + 11+ 1.6 +0 + 2.7 — 15.4 + 2.6 
Hbg Ausget. Kinder 35.8 + 0.3 29.8 + 0.6 25.4 + 0.7 
Friihgeburten 36.9 + 05 30.3 + 0.7 19.8 + 1.1 
Differenz + 1.1 + 0.6 + 0.5 + 0.9 5.6 + 1.3 


' Beziiglich der Bedeutung der Bezeichnungen s. S. 98. 


ein etwas niedrigeres mittleres Niveau bei den (durchschnitt- 
lich jiingeren) Friihgeborenen, die Differenz ist aber nicht sig- 
nifikativ (7.2 + 7.9 y®°/o). Das Serumbilirubin scheint bei den 
Friihgeborenen héher zu liegen, der Unterschied ist aber nicht 
sichergestellt. 
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In der Gruppe 7.—12. Mon. liegen die Hb-Werte um 3.42 = 
0.56 g®°/o niedriger bei den Friihgeborenen, deren mittleres Ni- 
veau liegt in dieser Gruppe so niedrig wie bei 8.91 = 0.50 g®/o 
(= 57 °%o Sahli). Die Er-Werte weisen keine sichergestellte 
Differenz mehr auf, an ihrer Stelle sind aber die Werte fiir 
Vole, Hbe und vielleicht auch Hbk unter das mittlere Niveau 
der vollausgetragenen Kinder gesunken. Das mittlere Niveau 
des Serumeisens liegt in dieser Gruppe bei den Friihgeborenen 
unten bei 32.5 + 4.3 y°/o, verglichen mit 61.0 + 5.6 y°/o bei den 
vollausgetragenen Kindern, die Differenz 28.5 = 7.1 y°/, ist vél- 
lig sichergestellt. Auch das Serumbilirubin scheint nun bei den 
Friihgeborenen niedriger zu liegen, das Material ist aber zu 
klein, um Schlussfolgerungen beziiglich evt. Signifikanz dieses 
Unterschiedes zuzulassen. 


Besprechung der Ergebnisse. 


Serumeisenwerte von friihgeborenen Kindern wurden friiher 
von THOENES und ASCHAFFENBURG (1934) verdffentlicht. Das 
Material dieser Autoren bestand aus 11 Kindern im Alter von 
10 Tagen — 5 Monaten, mit einem Geburtsgewicht (angegeben 
fiir 7 Falle) von 1400 bis 2250 g, und mit einem Hb-Wert zwi- 
schen 120—51 °/o (= 18.8 — 8.0 g®/o). 16 bei diesen 11 Kindern 
ausgefiihrte Serumeisenbestimmungen ergaben Werte von 198 
bis 58 y®/o, 4 Werte, die von ein- und demselben Kinde her- 
riihrten, und zwar im Alter von 13 Tagen — 5 Monaten, wie- 
sen einen successiven Riickgang von 168 auf 58 y°/, auf. Die 
Autoren folgerten hieraus, dass »die ermittelten Werte sich 
nicht von denen unterscheiden, die bei gleichaltrigen ausgetra- 
genen Sauglingen erhoben wurden.» 

Die hier vorgelegten Resultate von Untersuchungen bei einem 
grésseren Material zeigen, dass die Serumeisenwerte an den 
ersten Tagen nach der Geburt bei den Friihgeborenen ebenso 
wie bei den vollausgetragenen Kindern niedrig, nicht selten un- 
ter 20 y°/o, liegen. Hernach tritt aber eine Steigerung auf, die 
im Einzelfall zu so hohen Werten wie 220 y°/o fiihren kann und 
durchschnittlich der bei ausgetragenen Kindern vollstandig 
entspricht. Der darauffolgende Riickgang des Serumeisens geht 
bei den Friigeborenen anfanglich gleich langsam und konti- 
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nuierlich vor sich wie bei den vollausgetragenen Kindern. Erst 
am Ende des 1. Vierteljahres treten Werte von unter 50 y°/o 
auf, wie aus Abb. 19 hervorgeht. Wahrend des 2. Vierteljahres 
werden aber die niedrigen Serumeisenwerte bei den Friihgebo- 
renen immer gewohnlicher, und in dem 3. und 4. Vierteljahr 
kommen ausgesprochen niedrige Serumeisenwerte (herab bis 
11 y°/o) so oft vor, dass das mittlere Niveau fiir die Friihgebo- 
renen bedeutend niedriger als das der ausgetragenen Kinder, 
namlich 32.5 + 4.3 y°/o verglichen mit 61.0 = 5.6 y°/o wird. 

Die Tatsache, dass das Serumeisen wahrend der ganzen Zeit, 
in der sich die » physiologische Frithandmie» der Frihgeborenen 
entwickelt (ebenso bei den vollausgetragenen Kindern wahrend 
des bei ihnen weniger ausgepragten initialen Hb-Abfalles), zwi- 
schen vollkommen normalen Grenzen liegt, kann die Méglich- 
keit, dass die Hb-Reduktion in dieser Phase durch Eisenmangel 
bedingt ware, ausschliessen. Die Serumeisenanalyse macht es 
also direkt klar, dass eine Eisenbehandlung in diesem Stadium 
aussichtslos sein muss, wie es auch aus den breitangelegten 
therapeutischen Versuchen der letzten Jahre (vgl. JOSEPHS 
1934, MAGNUSSON 1935) hervorgegangen ist. 

Das Verhalten des Serumeisens kann hingegen iiber die wirk- 
liche Ursache des Hb-Riickganges wahrend der ersien Lebens- 
monate oder tiber den Umstand, warum dieser Riickgang bei 
den Friihgeborenen starker als bei den vollausgetragenen Kin- 
dern ist, keine Auffassung vermitteln. Theoretisch gesehen kann 
dieser Riickgang auf einem erhéhten Hb-Zerfall, einer vermin- 
derten Hb-Regeneration oder einer Zunahme des absoluten 
Blutvolumens beruhen. Von diesen Faktoren kann der letztge- 
nannte den kraftigen Hb-Fall nicht allein erklaren, auch wenn 
das absolute Blutvolumen auch wahrend der ersten Lebens- 
zeit, wie dies nach neueren Untersuchungsresultaten zu beur- 
teilen der Fall ist (ROBINOW und HAMILTON 1940), ziemlich 
proportional zum K6érpergewicht steigen diirfte und nicht, wie 
man auf Grund Alterer Resultate Anlass gehabt hat anzuneh- 
men (Lucas und DEARING 1921), relativ weniger als dieses. In- 
wieweit der Hb-Riickgang aber im iibrigen eher auf einer ver- 
mehrten Hb-Destruktion oder einer verminderten Hb-Regene- 
ration (letztere ist an und fiir sich auch fiir die Friihgeborenen 
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eher vorstellbar, wahrscheinlich mehr auf Grund von Reizman- 
gel als von Regenerationsschwiche) beruht, kann das Verhal- 
ten des Serumeisens nicht entscheiden, da diese beiden Fak- 
toren die Tendenz haben, das Serumeisen auf ein hohes Niveau 
einzustellen. 

Bei 7 Fallen wurde wahrend oder unmittelbar nach der Entwicklung der 
Friihanimie» eine Behandlung mit Nicotinsiureamid (tagl. 0.03 g i. m. 
11—15 Tage lang) und hernach mit Lactoflavin (0.0005 g i. m. tagl., 5—7 
Tage lang) nach den Angaben von GOBELL (1939) durchgefiihrt. Bei kei- 
nem Fall konnte die angegebene prophylaktische und kurative Wirkung 
wahrgenommen werden (vgl. Teil IV: A). 


Bereits seit langem wurde die bei vielen Friihgeborenen im 
2. Lebenshalbjahr auftretende »Spdtandmie» auf Eisenmangel 
zuriickgefiihrt. Hierbei hat man sich auf die allgemein aner- 
kannte Ferrosensibilitat und auf die ausgesprochene Hypochro- 
mie des Blutbildes gestiitzt. Dass diese Auffassung richtig ist, 
zeigen nun die Serumeisenbestimmungen in sehr tiberzeugen- 
der Weise. Aus denselben Griinden, die in Kapitel XII fiir die 
einfachen hypochromen Anidmien geltend gemacht worden 
sind, muss es namlich auch hinsichtlich der Hyposideraimie bei 
der Friihgeburtsandmie berechtigt sein anzunehmen, dass diese 
einen Ausdruck fiir einen Eisenmangel in den Depots darstellt. 
Derart hat die Serumeisenanalyse einerseits den Wesensunter- 
schied zwischen der normosiderdmischen, orthochromen Friih- 
andmie der Friihgeborenen und der hyposiderdmischen, hy- 
pochromen Spdtandmie derselben, andererseits aber die voll- 
stdndige Ubereinstimmung der letztgenannten mit der grésse- 
ren Gruppe von einfachen hypochromen Kinderandmien, in 
welche die Spdtandmie der Friihgeborenen eingereiht werden 
kann, besonders schén hervortreten lassen. 

Ein Vergleich des Verhaltens der Serumeisen- und Hb- Werte 
zu einander in den verschiedenen Altersgruppen (vgl. Tabelle 
31) ist von gewissem Interesse. Hierbei ergibt sich, dass das 
Serumeisen bei den Friihgeborenen sein Miniminiveau bereits 
in der Gruppe erreicht hat, deren mittleres Alter 4'/2 Monate 
betrug, wahrend die Hb-Werte in dieser keine sichergestellte 
Senkung unter die Werte aufweisen, die bereits vorher im Zu- 
sammenhang mit der Ausbildung der »Friihanimie» vorgele- 
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gen haben. In der Gruppe mit dem mittleren Alter 8'/2 Mo- 
nate zeigt das Serumeisen keinen sichergestellten weiteren 
Riickgang, ein solcher tritt aber jetzt deutlich fiir das Hamo- 
globin hervor. Es scheint deshalb so zu sein, als ob dem stark- 
sten Fe-Abfall, bis in die Nahe des Miniminiveaus, der fortge- 
setzte Hb-Fall vorausginge (er scheint hingegen gleichzeitig 
damit aufzutreten, dass Hbe von 32.4 + 0.6 |= »Firbeindex 
1.04] auf 26.3 © 0.9 |= »Farbeindex» 0.84] also unter das 
Normalniveau der Erwachsenen sinkt). Dass das abnehmende 
Serumeisen auch die Ursache der unvollstandigen Hb-Regene- 
ration sein solle, stellt eine an und fiir sich verlockende An- 
nahme dar, doch wird sie nicht durch die gemachten Beobach- 
tungen bestatigt. Denn auch wenn das Serumeisen auf einen 
sehr niedrigen Wert sank (16 y°/,) und sich eine Zeit bei diesem 
hielt in dem Fall, der schliesslich die starkste An&imie mit 
6.2 g", aufwies (vgl. Abb. 22), bzw. nur missig sank (auf 
37 y"/o) und schliesslich spontan stieg in dem Fall, der die Hb- 
Werte am besten oben hielt (vgl. Abb. 20), so scheint doch im 
grossen und ganzen keine einigermassen sichere Korrelation 
zwischen dem Dauer und dem Grade der Serumeisensenkung 
cinerseits und der Tendenz zur Ausbildung einer hypochromen 
Animie andererseits vorzuliegen. 

Es ist schwer zu verstehen, welche Momente im Einzelfall die 
individuell unterschiedlichen Verhaltnisse der Hb- und Serum- 
cisenwerte waihrend des 2. Lebenshalbjahres bedingen. Es kénn- 
te angebracht erscheinen anzunehmen, dass sich die schweren 
Anamiezustande besonders bei den Individuen ausbilden, die 
ein sehr niedriges Geburtsgewicht und folglich eine kleine to- 
tale Eisenmenge bei der Geburt hatten; dies ist aber keine all- 
gemein giiltige Regel (vgl. z. B. das Material von MAGNUSSON 
1935). Auch scheint hierbei keine Geschlechtspradilektion vor- 
zuliegen. Man muss fiir diese Spitanaimien der Friihgeburten 
auf dieselbe Weise wie fiir die verhaltnismassig weniger ge- 
wohnlichen Anamien der ausgetragenen Kinder eine gewisse 
Anamie-» Disposition» als auslésendes Moment annehmen. Es 
konnte angebracht sein anzunehmen, dass dieses evt. auf einer 
erhéhten Eisenausscheidung aus dem Darm beruhe und damit 
auf einem Unvermégen, eine zufriedenstellende Eisenbilanz 
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aufrecht zu erhalten. Die experimentellen Ergebnisse haben in- 
dessen diese Annahme nicht gestiitzt: »La balance présente de 
trés fortes variations, sans cependant que le degré de ces der- 
niéres soit en un rapport quelconque avec le poids de naissance 
de l'enfant, avec le développement ou l'absence d’une anémie 
(WALLGREN 1939). Unter solchen Umstainden muss man bis 
auf weiteres mit der Méglichkeit rechnen, dass der Eisenman- 
gel bei diesen Fallen damit zusammenhangen kann, dass Eisen 
im K6rper in einer solchen Form abgelagert wird, dass es fiir 
die Hb-Synthese unzugiinglich ist, so wie JOSEPHS (1939) fiir die 
nutritional anemia» vermutete (vgl. auch HUTCHISON 1937, 
HEILMEYER und PLOTNER 1937). Der Begriff Eisenmangel er- 
halt unter diesen Umstianden eine weitere Bedeutung, das Ver- 
halten des Serumeisens diirfte aber dasselbe sein, ob nun die 
Depots an Eisen verarmt sind oder ob sie Eisen enthalten, das 


nicht langer mobilisierbar ist. 

Wie das Serumeisen sich wahrend der Eisentherapie bei 
Fallen mit Friihgeborenenspatanamie verhalt, zeigen die in 
Kapitel XII angefiihrten Ergebnisse. 7 der naher verfolgten 
Andmiefalle (5 von ihnen im Alter 9 Mon.—1 J. 3 Mon.) be- 
ziehen sich auf Friihgeborene mit einem Geburtsgewicht bis 
zu 1480 g herab. 


KAPITEL XII. 


Das Serumeisen bei Kindern mit einfacher 
hypochromer Anamie. 


Unter einfacher hypochromer Anadmie bei Kindern sollen im 
folgenden kindliche Animien mit niedrigem »Firbeindex» (bei 
meinen eigenen Fallen = 0.6) verstanden werden, wobei die 
Kinder ausser der Animie keine anderen Symptome als evt. 
eine kurzdauernde, akute Infektion, die Anlass des Aufsuchens 
des Krankenhauses war, aufgeaviesen haben. Diese Anamiefalle 
wiirden sicher von einigen Autoren als »alimentire Andmie>», 
von anderen als »infantile iron deficiency anaemia» bezeichnet 
worden sein. Die Bezeichnung einfache hypochrome Andamie 
bei Kindern ist beziiglich der Atiologie weniger prajudizierend. 

Serumeisenanalysen wurden friiher nur bei einer geringen 
Anzahl von Anadmiefallen dieser Art ausgefiihrt. ,THOENES und 
ASCHAFFENBURG (1934) untersuchten, wie bereits erwahnt, 5 
Falle mit »konstitutioneller alimentéirer Animie» im Alter von 
7 Mon.—2 Jahren. Die Hb-Werte schwankten zwischen 38 und 
53 % Sahli, der »Farbeindex» zwischen 0.39 und 0.59. Das 
Serumeisen lag innerhalb des Gebietes < 40—80 y°/). Drei 
der Falle wurden wahrend der Eisentherapie verfolgt und 
zeigten hierbei eine Steigerung der Serumeisenwerte »ungefahr 
in dem gleichen Tempo» wie die Hb-Werte. 

Verf. (VAHLQUIST 1939) hat friiher die Ergebnisse von 
Serumeisenanalysen bei 6 Andimiefallen derselben Natur (»ali- 
mentary anaemia» bzw. »essent. hypochrom. anaemia») im 
Alter von 7 Mon.—8 Jahren ver6ffentlicht. Die Hb-Werte vari- 
ierten bei diesen von 6.6—8.8 g%, der »Firbeindex» von 0.42 
—0.67. Das Serumeisen zeigte Werte innerhalb des Gebietes 
10—36 y%. 

Sonst liegen keine anderen Angaben tiber das Verhalten des 
Serumeisens bei dieser gewo6hnlichen Form der kindlichen Ana- 
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mien vor. Im folgenden soll tiber die Ergebnisse berichtet wer- 
den, die die Serumeisenbestimmungen bei 20 Fallen mit ein- 
facher hypochromer Animie bei Kindern ergeben haben, wobei 
die Mehrzahl der Kinder durch wiederholte (bis zu 12) Analy- 
sen vor, wahrend und nach Durechfiihrung der Eisenbehand- 
lung verfolgt wurde. 

Material. Von den 20 untersuchten Fallen waren 14 Knaben 
und 6 Madchen. Das Alter variierte fiir das ganze Material 
zwischen 9 Mon. und 10 Jahren, 9 Falle waren jiinger als 2 
Jahre. Die Mehrzahl der Kinder stammte aus Bauern- oder 
Arbeiterfamilien, die mit gewissen Ausnahmen sich in einiger- 
massen guten 6konomischen Verhaltnissen befanden. 

Simtliche Falle stammen aus der Periode Spitsommer 1938 

-Friihjahr 1940. Die meisten waren fiir eine kiirzere oder 
langere Zeit auf der Pidiatrischen Klinik des Akademischen 
Krankenhauses in Uppsala aufgenommen. Die 20 Kinder stel- 
len die Mehrzahl, aber nicht alle wahrend der angegebenen Zeit 
auf der Abteilung oder in der Poliklinik beobachteten Falle mit 
einfacher hypochromer Anamie dar. Diejenigen, welche nicht 
mitgenommen wurden, gehérten so gut wie ausschliesslich der 
Altersgruppe < 2 Jahre an. Doch wurde hierbei keine Auswahl 
nach einem gewissen System vorgenommen. Um eine grobe 
Vorstellung tiber die Andmiefrequenz zu geben, kann erwahnt 
werden, dass bei den im Jahre 1939 auf die Padiatrische Klinik 
des Akademischen Krankenhauses aufgenommenen Patienten 
eine einfache hypochrome Animie. mit einem »FAarbeindex» 
= 0.61 (Hbe = 19)' und Hh=50 % (7.8 g%)* in der Gruppe 
0—1 Jahr bei 2/227 3 und 2/179 §, in der Gruppe 1—2 Jahre 
bei 1/91 3 und 2/61 @, in der Gruppe 2—13 Jahre bei 2/234 
3 und 2/183 &, also insgesamt bei 11/975 der Fille beobachtet 
wurde. 

Bei der Zusammenstellung des hier vorgelegten Materials 
wurde die obere Hb-Grenze fiir Kinder unter 2 Jahren bei 
7.8 ¢% (= 50 ‘e Sahli), fiir Kinder > 2 Jahre etwas hoher, 

' Beziiglich der Umrechnung der HbeE-Werte in den »Fiarbeindex» wird 
im tibrigen auf Tabelle 14, S. 99, verwiesen. 

* Beziiglich der Umrechnung der Hb-Werte von g% in Sahli % wird 
im tibrigen auf Tabelle 13, S. 99, verwiesen. 
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bei keinem Falle aber iiber 9.6 g%e (= 62 ¢ Sahli) gesetzt. Die 
Hbe-Werte tiberstiegen in keinem Falle 19 (= »Fiarbeindex> 


0.61). Bei der Mehrzahl der Falle wurde die Anamie zufillig. 
beim Aufsuchen des Krankenhauses aus einem anderen Anlass, 
entdeckt; die Patienten kamen oft wegen einer akuten Infek- 
lion (Dyspepsie, akute Rachenerkrankung, bei einigen Fallen 
Bronchopneumonie u. s. w.). Im Zusammenhang hiermit haben 
zahlreiche der Kinder bei der Aufnahme Fieber gehabt, mit- 
unter recht hohes. Bei keinem der Kinder war die Fieberperiode 
zu Hause linger als 1 Woche. In den meisten Fallen waren die 
Kinder bereits am Tage nach der Aufnahme fieberfrei. Bei kei- 
nem der Kinder lag ausser der Animie eine schwere oder chro- 
nische Krankheit vor. 

Die vollstindigen Angaben fiir die 20 untersuchten Kinder 
sind in der Kasuistik (Teil IV: By wiederzufinden. Eine summa- 
rische Zusammenstellung wichtiger, charakteristischer Angaben 
sowie der Serumeisenwerte und der iibrigen Blutwerte fiir die 
unbehandelten Falle (angeordnet nach steigendem Alter) sind 
in Tabelle 33 wiederzufinden. 

Aus den Angaben in der Kasuistik sowie denen der Tabelle 
ergibt sich folgendes: Eine Hereditaét fiir Blutarmut war mit 
Sicherheit bei 4 von 16 in dieser Hinsicht untersuchten Fallen 
festzustellen. Eine Mutter (Nr. 10) zeigte das klassische Bild der 
essentiellen hypochromen Animie, in welchem ausgesprochene 
Epithelsymptome (Mundwinkelrhagaden, Dysphagie) enthalten 
waren. Eine andere Mutter (Nr. 16) hatte eine missige hypo- 
chrome Animie ohne Epithelsymptome. Eine dritte (Nr. 18) 
wies eine latente Sideropenie mit einem niedrigen normalen 
Hb-Wert und einem ausgesprochen pathologisch niedrigen 
Serumeisenwert auf. Bei einem vierten Fall (Nr. 12) wurde aus 
der Krankengeschichte der Geburtshilflichen Klinik die Angabe 
erhalten, dass der Hb-Wert einige Tage nach der Entbindung 
niedrig war, nimlich 7.0 g% (45 %), trotzdem die Blutung 
wahrend der Geburt massig war (410 g). Bei zwei weiteren Miit- 
tern (Nr. 8 und 11) erweckte die Anamnese den Verdacht auf 
Blutmangel in einem friiheren Zeitpunkt; bei der jetzt vor- 
genommenen Untersuchung waren aber sowohl die Serum- 
cisen- als auch die tibrigen Blutwerte véllig normal. 
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Von den Kindern waren 7 von 19 Frithgeburten mit einem 
Geburtsgewicht schwankend zwischen 1480 (Nr. 5) und 2330 
(Nr. 3) g. Ein zweieiiges Zwillingspaar (Nr. 3, »Friihgeburt» 
und Nr. 4, Geb. Gew. 2600 g) sowie ein eineiiger Zwilling (Nr. 2, 
Geb. Gew. 2960 g) sind im Material vorhanden. 

Schwerere Ernihrungsfehler kamen bei 2, méglicherweise 4 
Fallen vor (Nr. 12, 15, [8], [14]). Es kann nicht ausgeschlossen 
werden, dass eine einseitige, milchreiche Kost auch bei anderen 
Fallen vorgekommen ist, wenn auch die Eltern dies nicht zuge- 
geben haben. 

Nur bei 2 der 20 Faille (Nr. 10 und 14) wurde das Aufsuchen 
des Krankenhauses von Symptomen veranlasst, die mit der 
Animie in direkten Zusammenhang gesetzt werden konnten 
(Blasse, Miidigkeit u. s. w.). Bei den iibrigen wurde die Anamie 
erst bei der allgemeinen Untersuchung aufgedeckt, mehrmals 
sogar erst bei der routinemassig vorgenommenen Blutunter- 
suchung. 

Im folgenden soll das Symptomenbild der Animiefalle, unter 
besonderer Beriicksichtigung des Verhaltens des Serumeisens 
und der tibrigen Blutbestandteile, geschildert werden, und zwar 
ausgehend von folgenden drei verschiedenen Stadien: (1) Vor 
der Behandlung. (II) Wahrend uad unmittelbar nach der Be- 
handlung. (III) Wahrend des weiteren Verlaufes nach abge- 


schlossener Behandlung. 


I. Vor der Behandlung. 


Allgemeiner Status. Schwerere trophische St6rungen wurden 
nicht beobachtet, zahlreiche Kinder waren aber etwas unter- 
gewichtig. Dies galt nicht nur fiir einige Friihgeburten (Nr. 6, 
8, 14), sondern auch fiir bestimmte andere Kinder (Nr. 7, 10, 
19). Die Blasse war bei vielen Fallen auffallend, in gewissen 
allen besonders stark (z. B. Nr. 8, 11) ohne direkte Paral- 
lelitat zu den Hb-Werten. Hautblutungen wurden nicht beob- 
achtet. Die S. R. war bei zahlreichen Kindern bei der Aufnahme 
hoch wegen der akuten Infektion. Eine positive Tuberkulin- 
reaktion kam nicht vor. 

Epithelsymptome von der Art, wie man sie bei der essentiel- 
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len hypochromen Animie der Erwachsenen beobachtet (vgl. 
SCHULTEN 1939, LUNDHOLM 1939, WALDENSTROM 1940a). 
wurden bei samtlichen Kindern sorgfaltig gesucht und bei eini- 
gen derselben vorgefunden. Fall 19 zeigte, ausser Mundwinkel- 
rhagaden und glatter Zunge, typische Koilonychien, am schén- 
sten ausgepragt an den Nageln der Zeigefinger. Fall 16 zeigte 
bei der Réntgenuntersuchung des Osophagus ad modum 
WALDENSTROM und KJELLBERG (1939) die fiir sideropene 
Dysphagie charakteristischen Konturveranderungen im oberen 
Teil des Osophagus, ausserdem waren bei ihm Mundwinkel- 
rhagaden vorhanden. — Mundwinkelrhagaden kamen auch bei 
2 der anderen Kinder vor (Nr. 13 und 15). 

Als Epithelsymptom hat man auch eine herabgesetzte Fahig- 
keit des Magens Salzsiiure zu sezernieren angesehen (vgl. 
HALLEN 1938, WALDENSTROM 1939, SKOUGE 1939). Von den 
17 Kindern, die einer fraktionierten Magensaftuntersuchung 
nach Histamininjektion (0.02 mg Histamin Roche/ kg K6érper- 
gew., max. 0.50 mg) unterzogen wurden, wiesen nicht weniger 
als 7 eine komplette Achylie auf (Nr. 2, 6, 13, 14, 15, 19, 20): 
weitere 3 eine Hypochylie (HCl =25, Nr. 10, 16, 18). Diese 
hohe Frequenz ist um so mehr beachtenswert, da eine kom- 
plette Achylie im Kindesalter unter anderen Verhaltnissen sonst 
eine Seltenheit ist (NEALE 1930, STEIMANN 1936, CUTTER 1938). 

Innere Organe. Allgemeine Lymphdriisenvergrésserung wur- 
de nicht beobachtet. Die Herzuntersuchung ergab bei zahl- 
reichen Fallen ein systolisches Gerausch, das vielleicht nicht 
allein durch die veranderten Viskositéts- und Str6mungsver- 
haltnisse des Andmieblutes zustandekam, sondern mdglicher 
weise auch durch Veriinderungen der Herzmuskulatur (vgl. dis 
Beobachtungen von Mc GOWAN und CRICHTON 1923, ferner 
von M. Bb. Scumipt 1928, hochgradige Herzhypertrophie bei 
schweren Eisenmangelzustéinden bei Tieren). Bei 2 Fallen 
(Nr. 8 und 14) war das Herzgerausch von einer solchen Natur. 
dass es nicht ohne weiteres als anamisches gedeutet werden 
konnte. Es veranlasste aber nicht die Diagnose organisches 
Vitium. Die Leber war oft palpabel; héchstens 1 Querfinge: 
unterhalb des Rippenbogens (Fall Nr. 3). Die Milz war bei 
mehreren Fallen tastbar und bei 3 Fallen 12 Querfinger unter- 
halb des Rippenbogens palpieren. Bei keinem der 
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Falle kamen mehr als leichte rachitische Veranderungen vor. 
Eine gewisse psychische Debilitat lag bei Fall 15 vor. 
Blutbild. Die Hb-Werte variierten in den verschiedenen FAl- 
len von 5.1—9.6 ¢% (== 33—62 % Sahli), M=6.97 g%. die 
Er-Werte von 3.9—5.9 Mill./emm, M = 4.58 Mill./emm. Ent- 
sprechend dem Prinzip fiir die Aufnahme in das Material war 
das Blutbild durchwegs hypochrom, Hbe_ variierte zwischen 
12 und 19 (= »Farbeindex» 0.38—0.61), M 15.3. Aus einer 
folgenden Tabelle (Nr. 35) ergibt sich, dass die Hypochromie 
teils durch eine Mikrozytose (Vole von 48-—65, M = 56.9 an- 
statt von normal in dem entsprechenden Alter 75——85), teils 
durch eine herabgesetzte Hb-Sattigung in den Zellen (Hbk von 
0.22—0.30, M = 0,263, an Stelle von normal etwa 0.33) bedingt 
wurde. In den Ausstrichpraparaten (vgl. Teil 1V: B) zeigten die 
blassen Erythrozyten eme Anisozytose, dic in den schwereren 
Animiefillen ausgesprochen war. Normoblasten kamen bei 
einigen Fallen sparlich vor {Nr. 3, 8, 10, 15). Unreifere Ele- 
mente der Erythrozytenreihe wurden nicht beobachtet. Die 
Leukozytenwerte waren bei bestimmten Fallen hoch auf Grund 
der akuten Infektion. Bezeichnend fiir die Labilitat des weissen 
Blutbildes von Séuglingen ist ein Fall (Nr. 2, Diagn.: Pharyngi- 
tis acuta), der am Tage der Aufnahme 45000 Leukozyten/emm 
(nur 0.5 %e unreife Zellen), 2 Tage spiiter nur 7700 aufwies. 
Das Serumeisen zeigt bei simtlichen Fallen niedrige Werte 
von 42—10 ¥ %. 15 derselben kénnen als ausgesprochen 
pathologisch herabgesetzt angesehen werden; die tibrigen 5 
(Nr. 1, 2, 3, 5, 12) lagen niedrig aber nicht mit Sicherheit ausser- 
halb des fiir normale Kinder desselben Alters vorher angege- 
benen Variationsgebietes (vgl. Tabelle 27, Kapitel IX). Fiir das 
ganze Material ergab sich ein Mittelwert von 23.9 = 1.9 7 %. 
Dieser Wert liegt signifikativ niedriger als der Mittelwert fiir 
irgend eine der Altersgruppen des Normalmaterials. Die Diffe- 
renz gegeniiber dem niedrigsten beobachteten Mittelwert (56.8 
+8.2 7% fiir 142—214 Jahre) betrigt 32.9 + 84 7%. 
Eine Aufteilung des Materials nach dem 
Alter in zwei Gruppen ergibt folgende Werte: 


M Alter M Hb M Fe 
10 Kinder, Alter: 9 Mon.—2 J. 5 Mon. 1J.2 Mon. 6.35 g®’, 23.8 4°), 


10 Kinder, Alter: 2 J. 7 Mon.—-10 J. 2 Mon. 5 J. 10 Mon. 7.59 2° 23.9 9 


0 
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Diese Werte weisen darauf hin, dass trotzdem der Hb- 
Mittelwert bei den 10 jiingsten, sowohl absolut gesehen als auch 
relativ, im Verhaltnis zum normalen mittleren Niveau niedriger 
ist, der Serumeisenmittelwert in dieser Gruppe absolut gesehen 


ebenso hoch wie bei den alteren Kindern und relativ gesehen 


bedeutend hoéher ist, nachdem das normale Serumeisenniveau 


in den ersten Lebensjahren niedriger liegt. 


Eine Aufteilung nach dem Geschlecht gibt 


folgende Werte: 


M Alter M Hb 


14 Knaben 2 J. 11 Mon. 6.82 g°/, 23.0 ¥°/, 
6 Miidchen 4 J. 10 Mon. 7.32 g°/, 25.8 ¥°/, 


Die Werte sind selbstverstindlich wegen des geringen Um- 
fanges des Materials und der ungleichmissigen Verteilung 
zwischen den Geschlechtern sehr unsicher. Sie machen aber 
keine Verschiedenheit fiir beide Geschlechter wahrscheinlich. 

Eine Aufteilung des Materials nach steigen- 
den Hb-Werten in 2 Gruppen ergibt folgende Werte: 


M Alter M Hb M Fe 
10 Kinder mit Hb 5.1—6.6 g®/, 1 J. 9 Mon. 6.01 g°/, 20.8 ¥°/, 
10 7.0—9.6 5 J. 3 Mon. 7.93 ¢°/, 26.0 ¥°/,. 


Die Gruppe mit den niedrigsten Hb-Werten zeigt somit 
durchschnittlich etwas niedrigere Fe-Werte. Im Hinblick auf 
die grosse Streuung der Fe-Werte sowie auch auf die ungleich- 
massige Altersverteilung in den beiden Gruppen kann aber die- 
ser Differenz keine Bedeutung beigemessen werden. Im Einzel- 
fall konnen Hb- und Fe-Werte sich ziemlich regellos kombinie- 


ren, z. B. in einem Fall (Nr. 17) betragt Hb 8.6 g % und Fe 


15 y%, in einem anderen (Nr. 3) Hb 6.6 g % und Fe 31 y %. 

Ein direkter Zusammenhang zwischen dem Serumeisen und 
den iibrigen untersuchten Blutwerten (Er, Hbk, Volz und Hbe) 
konnte nicht entdeckt werden. 

Der Umstand, dass man bei der einfachen hypochromen Ania- 
mie des Kindes auf dieselbe Weise wie bei der essentiellen hypo- 
chromen Anamie der Erwachsenen regelmiassig niedrige, iiber- 
wiegend abnorm niedrige Serumeisenwerte antrifft, gew6hnlich 


M Fe 
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zwischen 10 und 35 y¥%, zeigt, dass die spontanen Variationen 


absolut gesehen bei diesen Fallen wesentlich niedriger sein miis- 
sen, als bei normalen Personen (vgl. Kapitel VII). Dies ergibt 
sich noch deutlicher aus den Einzelfallen, bei welchen wieder- 
holte Serumeisenanalysen (2—4) vor Einsatz der Eisenbehand- 
lung ausgefiihrt wurden (Nr. 8, 9, 10, 13, 14, 15, 16, 18). Bei 
keinem der unbehandelten Falle unterscheiden sich die einzel- 
nen Werte um mehr als 13. y %, und in den meisten Fiillen liegt 
die Differenz vollig innerhalb der Grenzen des Methodefehlers, 
wahrend die Variationen bei normalen Personen, wie wir ge- 
sehen haben, wesentlich 100 ¥% iibersteigen kénnen. — Ebenso 
wie die pathologisch herabgesetzten Werte mehr fixiert zu sein 
scheinen als die Werte normaler Personen, so ist es méglich, 
wie spater gezeigt werden wird (Kapitel XV), dass auch die 
pathologisch gesteigerten Werte dies sind. Die Méglichkeit zu 
starken spontanen Variationen der Serumeisenwerte wiirde in 
diesem Falle vielleicht ein Charakteristikum der Normal- 
werte sein. 

Eine perorale Eisenbelastung wurde bei 11 Fallen, bei den 
meisten von ihnen mit denselben Eisenpraparaten, die spater 
zur Behandlung angewandt wurden, ausgefiihrt. Die Ergeb- 
nisse sind in Tabelle 34 zusammengestellt. 

Im Hinblick darauf, dass ein positiver Ausfall (mit Stei- 
gerung) beweisender ist als ein negativer (ohne Steigerung), 
berechtigt das in der Tabelle wiedergegebene begrenzte Mate- 
rial zu folgenden Schliissen: Eine perorale Eisenbelastung kann 
bei einfacher hypochromer Anamie bei Kindern eine kraftige 
Serumeisensteigerung hervorrufen, und zwar sowohl bei Be- 
lastung mit metallischem Eisen (Fall 5) als auch mit Eisensalz 
(Fall 18). Die Wirkung scheint unabhingig vom Ausgangswert 
des Hb und des Serumeisens erreicht werden zu kénnen. Metal- 
lisches Eisen kann bei gewissen Fallen das Serumeisen kraftig 
steigern, auch wenn eine histaminrefraktire Achylie vorliegt 
(Fall 6). Bei anderen Achyliefallen wurde aber eine Serum- 
cisensteigerung erst mit Eisensalz erreicht (Fall 20). Bei vielen 
Fallen konnte keine oder nur eine unbedeutende Steigerung des 
Serumeisens nach peroraler Eisenbelastung (mit Eisensalz 
ebenso wie mit metallischem Eisen) beobachtet werden, trotz- 
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Tabelle 34. Serumetsenwerte nach Eisenbelastung bei Fiill 
von einfacher, kindlicher, hypochromer Antmie. Vor Begin 
der Kisenbehandlung. 


5 Serum-Fe +°/, 
= 
Fall #2 Alter Belastung mit: | Hb Nach 
st Std. 3Std.4Sta] 
14 © 38° Tabl. Ferrofer! 5.5 0 10 
15: Lio J. D.9 0 22 22 ( 
20: IL’ @/10? 4 Tabl. 8.4 0 36 6 
18: 1} @ 38" Ferr. lactas 0.50 10.4) 11 27 | 297 268 [+ 271 
18: II} og) J lo.3} 11 31, — 142 [+111 
9 3, 1° Perr. red. 0.25 g 6.5} 41 13; 184 
8: I) J 0.25 g 524 
16: 44 J 0.50 7.6 9 20 154 
6 17 J 0.25 5.5 0 22 130 
©| 1? J 0.25 7.8] 3 30 267 2 
20: I | Q)10? J 0.50 g 8.5 0 
1 0.05 ¢ Fer+. 3 0.10 ¢ 0.19 Fe 


* +30 Min. 


dem die spater durchgeftihrte Behandlung mit Eisen in derse! 
ben Dosis oder geringeren Einzeldosen 2--3 mal tigl. eine: 
ausgezeichneten therapeutischen Effekt aufwies (Fall 8, 10. 11 
14, 15). 

Das Serumbilirubin wurde bei zu wenigen unbehandelte: 
Fallen untersucht, so dass die erhaltenen Werte nicht zu vei 
allgemeinernden Schliissen berechtigen. Bei 7 Fallen (6 voi 
diesen < 4 Jahre) variierte es zwischen 0.18 und 0.58 mg % 
Der Mittelwert 0.42 mg % weicht nicht auffallig von dem al) 
was man erwartungsgemiass bei normalen Kindern im selbe: 
Alter finden sollte (Gruppe 112--2% Jahre normalerweis: 
M = 0.37 mg %). 


II. Wéahrend und unmittelbar nach der Behandlung. 


Saimtliche Andimiefalle wurden einer Eisenbehandlung unter 
zogen. Die Praparate, die hierbei zur Anwendung kamen, waren 
Ferr. reduct. (9 Fille), Ferr. reduct. pro analysi (3 Fille), Tab! 


| 
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Ferroter (6 + 2” Fille), sowie Ferrosi lactas (2 + 1° Fall). — 
Bei 38 Fallen (Nr. 9, 10, 15) wurde waihrend 2 Wochen vor Ein- 
satz der Ejisentherapie eine Behandlung mit Kobaltchlorid 
CoClz), in einem Fall (Nr. 14) mit Lactoflavin durehgetiihrt. 
Die Dosierung dieser Praparate sowie der Eisenpraparate ist 
aus der Kasuistik (Teil IV: B.) ersichtlich. Eine spezielle 
Veranderung der Diat wurde nicht vorgenommen, der Kranken- 
hausaufenthalt bedeutete selbstverstandlich eine Normalisie- 
rung der Ernahrungsverhaltnisse bei den Fallen, in welchen 
diese zu Hause einseitig und schlecht waren (Nr. 12, 15, 8, 14). 

18 Fille konnten wiihrend der Eisenbehandlung §verfolgt 
werden. 17 derselben reagierten ausgezeichnet, 2 Falle (Nr. 13, 
20) aber erst nachdem das Ferr. reductum durch Eisensalz er- 
setzt worden war (Ferrosi lactas bzw. Ferrofer). Diese beiden 
lille hatten eine histaminrefraktire Achylic. (Eine solche ver- 
hinderte aber nicht bei anderen Fallen einen ausgezeichneten 
Erfolg mit Ferr. reduct., vgl. Nr. 2 und 6). Nur bei einem 
Fall (Nr. 12, vgl. weiter unten) war die Eisenwirkung trotz 
einer lingeren Behandlungszeit nicht optimal. 

Kobaltchlorid bzw. Lactoflavin tibten keine Wirkung aus. 
Die Beobachtungszeit war kurz (2 Wochen), die Eisenwirkung 
trat aber regelmassig in noch kirzerer Zeit ein. 

Der allgemeine Status zeigte bei der Eisenbehandlung oft 
schlagende Veranderungen. Bereits nach einigen Tagen, bevor 
die Blutwerte noch beeinflusst waren, konnte bei mehreren Fal- 
len (z. B. Nr. 6 und 10) eine deutliche Besserung des Appetites 
und eine verminderte Apathie beobachtet werden. Im weiteren 
Verlauf wurde oft eine betrachtliche Gewichtserhéhung fest- 
gestellt (Max. 4.0 kg-in 2 Mon. bei Fall Nr. 19). Ein Fall (Nr. 
10), der von Anfang an subfebrile Temperatur ohne erhdhte 
S. R. oder andere Infektionszeichen aufgewiesen hatte, bekam 
wahrend der Eisenbehandlung normale Temperatur. Die [pi- 
thelsymptome wiesen wihrend der Behandlung in mehreren 
Ilinsichten eine Besserung auf. Am schlagendsten war diese bei 
Fall 19, bei welchem die ausgesprochenen Nagelverinderungen 


Behandlung mit diesem Praparat weitergefiihrt, nachdem vorher 


mit Ferr. reduct. behandelt wurde. 


in 
1: 
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vollig zuriickgingen. Die Mundwinkelrhagaden wurden auch 
gebessert (Nr. 13 und 19), solche Veranderungen kénnen abe: 
auch spontan ausheilen (Nr. 15). Besonders auffallend war ein 
im Zusammenhang mit der Eisenbehandlung eintretende Bes 
serung der Azidititsverhaltnisse des Magensaftes (vgl. Tabelk 


hypochromer Aniimie, vor 


Tabelle 35. Serumeisenwerte, iibrige Blutwerte und Angaben ihe 


~ Unmittelbar vor der Eisenbehandlung 
Fall) Alter = 
$ HCl TAz | Hb | Er |Hkw Hbk Volz) Hbe Bil 
1 5) oO” J. | 7.0 4.5 | 27.3 | 0.26 61 16 -- ) 
2 3 ore J 0 0) 6.5 | 5.2 | 27.6 | 0.24 53 13 0.47 3 
3 ¢ 1° J.J 64 77 6.6 | 3.9 | 25.3 | 0.26 65 17 I 
4 - 6.0 4.3 - — 14 24 
5 © 1? J.j 34 50 7.8 | 5.9 | 28.5 | 0.27 48 13 —- 
6 + we. 0 12 5.5 | 3.9 | 24.5 | 0.22 63 14 | 0.37 3 
7 ) 1? J.) 41 52 6.5 | 4.1 | 25.3 | 026 62 16 0.26 
8 3 1° J.) 76 98 5.9 | 4.5 | 21.8 | 0.27 48 13 
9 ;) 1° J.J 98 | 104 6.6 | 4.5 | 26.1 | 0.25 58 15 
10 3 25 J.J 24 46 5.1 | 41 | 19.8 | 0.26 48 12 
1 5) 27 J] 45 65 8.2 | 5.0 - 16 
12 24 65 90 1.4) 5.1 | 31.6 0.23 62 15 0.52 
13 5) J 0 14 7.6 | 49 26.8 0.28 dD 16 0.58 
14 © af 0 28 5.5 , 4.0 | 21.4 | 0.26 54 14. (0.58 
15 © B10 J. 0 12 5.9 4.1 | 21.3 | 0.28 52 14 
16 e |# J. 9 12 7.6 | 4.9 | 25.2 | 0.30 51 16 — 
17 3 J 8.6 4.7 18 
18 © gio J 11 28 9.6 5.1 | 33.0 | 0.29 65 19 
19 9° J 0 17 7.0 3.9 18 
20 10? J 0 10 8.5 4.9 32.0 | 027 65 17 (0.18 


1 Beziiglich der Bedeutung der Bezeichnungen s. S. 98. 


35). — Bei 3 Fallen (Nr. 14, 19, 20), die vor der Behandlun 
eine vollstandige histaminrefraktire Achylie aufgewiesen ha 
ten, wurde nach durchgefiihrter Eisenkur freie HCl var 
ierend zwischen 15 und 30 festgestellt. Von 3 anderen nac! 
untersuchten Achyliefallen zeigte einer (Nr. 2) eine Anderun 
der Gesamtaziditat von 0 auf 18, die anderen (Nr. 6, 13) kei 
Veranderung. 2 Falle (Nr. 16 und 18), die vor der Behandlun 
eine Hypochylie zeigten, wiesen nachher gebesserte HCl-Wert: 


| 
| 
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uch von 9 auf 30 bzw. von 11 auf 70, auf. Von den 8 Kindern, die 
ber unbehandelt HCl-Werte von 0—20 hatten, waren somit nur 2, 
ine die keine Besserung der Aziditét bei der Untersuchung nach 
Bes Abschluss der Eisenbehandlung aufgewiesen haben. Die nun 
elk angefiihrten Beobachtungen stiitzen die friiher von STEWART 


die Aziditdtsverhiltnisse im Magen bei 20 Kindern mit einfacher, 
nach Eisenbehandlung.' 


Art | Dauer Unmittelbar nach der Eisenbehandlung 
der Hisenbehandlung HCl Er Hkw Volg Bil Fe 
1+ 0 18 |13.0;6.2) 43.8 0.30 71 21 — 3 
Ferr. red. pro an.| 2 — 13.5 5.0 40.2) 0.34) 80 27 64 
Ferr. red. pro an. 2 Mon. — |1%3)4.6| 37.9) 0.32, 82 27 50 
2 Mon.} - — |15.3'6.5) 470 0.33 72 24 0.33) 58 
14 Mon. 0 5 |13.9)5.1| 39.7; 0.85; 78 27 0.27; 56 
FORE. 1} Mon. — /|11.5/5.5| 359) 0.32; 65 21 - 48 
red. pro an. 1} Mon.} 71 84 |12.8)5.2| 42.8) 0.30) 82 25 0.22; 79 
Ferrofer 21 Mon| — — 12.5, 4.8 — 26 0.23 96 
18 31 42.2) 0.28) 77 21 0.30 70 
23 Mon. — |12.8)5.2| 39.4| 0.32) 76 25 - 
11 Mon. $0.8; 6.5) 38.1 : 
0 2 2.9, 4.9) 39.0) 0.33) 26 
2 91 
| 30 47 38.6 0.34 86 29 0.34 129 
| Ferrofer ............ 18 Mon.| — | — /12.8/5.3| 41.7| 0.81} 79 | 24 0.18)109 
Ferrofer .........0.- 13 Mon.} 30 42 39.9| 0.33) 75 25 «60.38 114 
Ferr. lactas ......... 14 Mon.| 70 90 |13.3) 5.3) 40.9 0.33: 77 25 60.42 «68 
| Ferr. lactas ,........ 2Mon.| 20 | 38 /13.1/| 4.4 - - 30 46 
| +3 2: 0.31 4 » 0.57'113 
i (1937) ausgesprochene, aber durch eigene Ergebnisse nur un- 
Mil sicher begriindete Auffassung, dass »the impairment of gastric 
ir secretion found in the anaemic cases (»iron deficiency anae- 
cl mias» bei Kindern) appears to be the result, not the cause of the 
mn condition». — Bei der essentiellen hypochromen Anidimie des 
1 Erwachsenen wurden iiberzeugende Ergebnisse tiber gebesserte 
in Salzsduresekretion nach Eisentherapie von HALLEN (1938) vor- 
rh gelegt. 


| 
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In Tabelle 35 sind die Blutwerte zusammengestellt, die un- 
mittelbar vor und nach der Eisenbehandlung festgestellt wur- 
den. Dariiber hinaus sind die bei der Untersuchung des Magen- 
saftes in den gleichen Zeitpunkten ermittelten Werte angefiihrt. 
ausserdem die Art der Eisenbehandlung und ihre ungefahre 
Dauer. Aus dieser Tabelle ergibt sich, dass die Hb-Werte nach 
der Eisenbehandlung mit einer Ausnahme (Nr. 12, vgl. weiter 
unten) Werte erreicht haben, die véllig innerhalb der normalen 
Variationsbreite liegen. Gut die Halfte aller Werte liegt etwas 
iiber dem vom Verf. fiir sein Normalmaterial erhaltenen mitt- 
leren Niveau, bei einem Fall (Nr. 5) wurde der fiir das Alter 
bemerkenswert hohe Wert 15.3 g % erhalten. Der durchschnitt- 
liche Wert (mit Ausnahme von Nr. 12) betragt fiir Hb 12.99 


g ‘co. Es ist zu bemerken, dass diese Hb-Werte, die beim Ab- 
schluss der Eisenbehandlung erhalten wurden, nicht in jedem 
Fall die héchsten der beobachteten darstellten. In mehreren 
Fallen wurden wahrend der noch vor sich gehenden Ejisenbe- 
handlung héhere Werte festgestellt (Nr. 11 und 14), oder eine 
gewisse Zeitlang nach Abschluss der Eisenbehandlung (Nr. 9 
und 20). Eine Berechnung des Mittelwertes aus den héchsten 
fiir jedes Kind wahrgenommenen Hb-Werten ergibt einen Mit- 
telwert von 13.17 g %. 

Die Erythrozyten, die bereits vor der Eisenbehandlung gegen 
die niedrigen Hb-Werte kontrastierten und auf einem durch- 
schnittlichen ungefahr normalen Niveau lagen, zeigten trotz- 
dem wahrend der Kur eine Steigerung, die in vielen Fallen 
deutlich tiber das Normale hinausging. 6 der 18 Falle zeigten 
somit nach der Behandlung Werte von =— 5.5 Millionen/emm, 
max. 6.5 Millionen. Ebenso wie fiir das Hb stellen die in der 
Tabelle angegebenen Er-Werte nicht in jedem Fall die fiir ein 
bestimmtes Kind héchsten beobachteten dar. Doch wurde bei 
keinem Fall ein Wert angetroffen, der grésser als 6.5 Millio- 
nen/emm betrug. 

Die Hbk-Werte waren nach der Behandlung deutlich héher. 
Der durchschnittliche Wert (mit Ausnahme von Nr. 12) betrug 
0.321, die Hb-Sattigung war somit ungefahr normal. Die Werte 
fiir Hbe (25.1) und Vole (76.9) kénnen als nahezu normal an- 
gesehen werden. 
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Tabelle 36. Einfache hypochrome Aniimie bei Kindern. Serum- 
ersenwerte und iibrige Blutwerte vor und nach der Behandlung 
mit Eisen. 


Vor Behandlung Nach Behandlung Indiv. Diff. 
n M + e(M) n M + e(M) n M(D) +e 
Fe [20/239 84 |17/75.6 +70 288 |17 +530 +7. 
Bil 7 0.42 . [13 0.34 4 + 0.05 
Hb 6.97 + 0.27 | 1.19 ]17/12.99 + 0.20 | 0.83 }17 + 6.15 + 0.30 
Er 4.58 + 0.12 |0.55 5.24 40.14 | 0.56 [17 0.70 + 0.11 
Hkw ]16 26.09 + 0.98 | 3.92 |15/40.80 + 0.70 2.72 [13 + 15.90 + 1.10 
Hbk ]16) 0.263 + 0.005 0.021]15, 0.321 + 0.005 0.018]13 + 0.055 + 0.008 
Volg }16/56.9 +16 65 |15 769 +13 | 5.2 |13 +205 + 2.6 
Hbg [20/15.3 +04 1.9 |17/251 406 | 26 |17 + 99 +40.7 


Beziiglich der Bedeutung der Bezeichnungen s. S. 98. 


j In Tabelle 36 ist eine Zusammenstellung der statistisch be- 
handelten Werte vor und nach der Eisentherapie, sowie eine 
Berechnung der aus den individuellen Differenzen abgelesenen 
durchschnittlichen Besserung gegeben. Aus der Tabelle ergibt 
sich, dass die Differenz ausnahmslos mit einem breiten Margi- 
nal sichergestellt ist (Fiir Hkw, Hbk und Volz ist die Streuung 
mit der gew6hnlichen Formel berechnet, trotzdem n geringer 
als 15 ist. Da aber die Differenz in keinem Fall weniger als 
etwa 7 mal ¢ ist, ist die Signifikanz doch unzweifelhaft). 

Das Serumeisen zeigte im Laufe der Eisenbehandlung regel- 
missig (mit Ausnahme von Nr. 12) eine Steigerung, so dass die 
Werte bei Abschluss derselben durchschnittlich dreimal héher 
als das Ausgangsniveau, 75.6 y % im Vergleich zu 23.9 y %, 
lagen. Die Schlusswerte wiesen aber im Einzelfall sehr grosse 
Variationen zu beiden Seiten des Mittelwertes auf, von 34 bis 
129 y%. Diese Unterschiede kénnen nicht ohne weiteres mit 
Verschiedenheiten in der Durchfiihrung der Eisenbehandlung 
erklart werden, denn wenn auch der niedrigste Wert bei dem 
Fall festgestellt wurde, der die kiirzeste Behandlung bekommen 
hatte (Nr. 2), so hatte doch auch bei diesem Fall der Hb-Wert 
Zeit gehabt auf 13.0 g % zu steigen. Ausserdem lag bei einem 
anderen Fall (Nr. 13) ein relativ niedriger Fe-Wert, 53 y %, 
17 


| 
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noch nach einer 242 Monate dauernden Eisenbehandlung vor. 
Es lag tiberhaupt kein Zusammenhang zwischen der Hohe des 
Hb-Wertes nach abgeschlossener Eisenbehandlung und dem 
festgestellten Fe-Wert vor, was sich aus der folgenden Zusam- 
menstellung ergibt: 


M Alter M Hb M Fe 
8 Kinder mit Hb 11.5—12.9 g®/, 2 J. 2 Mon. 12.4 15.5 ¥°/, 
» 13.0—15.3 g%/, 4 J. 7 Mon. 13.5 75.8 


Hingegen findet man, wie zu erwarten war, nach der Behand- 
lung eine Tendenz zu héheren Serumeisenwerten bei den 4lte- 
ren Kindern, bei welchen das normale Variationsgebiet relativ 
hoch liegt, héher als fiir die jiingeren Kinder. 


M Alter M Hb M Fe 
8 Kinder, 9 Mon.—1 J. 3 Mon. 1 J. 1 Mon. 13.1 60.6 ¥°/, 
9 Kinder, 2 J. 5 Mon.—10 J. 2 Mon. 5 J. 6 Mon. 12.9 89.0 ¥°/,. 
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Abb. 23. Einfache, kindliche, hypochrome Anamie. Serumeisenwerte, 
iibrige Blutwerte sowie Aziditaétsverhaltnisse im Magen vor, wahrend 
und nach Ejisenbehandlung. 

a. Fall 8. Rasche Riickkehr zu Normosideramie ( gags — Eisen- 
behandlung, = Serumeisensteigerung nach Eisenbelastung. »Farbe- 
index» — 1.00 wenn die Hb- und Erythrozytenkurven zusammenfallen). 
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Findet man aber bei Kindern in ungefahr derselben Alters- 
gruppe nach einer massiven Eisentherapie, die ungefahr zu den- 
selben Hb-Werten gefiihrt hat, doch bedeutende Variationen 
des Serumeisenwertes (z. B. Nr. 19 und 20), so muss dies auf 
anderen Umstinden beruhen. Welche diese sind, ergibt sich zu 
einem Teil durch eine nihere Analyse der einzelnen Faille. Diese 
gibt an die Hand, dass die Serumeisensteigerung im Verhdltnis 
zur Hb-Steigerung verschieden schnell einsetzen kann. In be- 
stimmten Fallen steigen beide ziemlich parallel, aber in ande- 
ren Fillen steigt das Serumeisen langsamer und liegt noch in 
einem Zeitpunkt, in welchem das Himoglobin bereits sein maxi- 
males Niveau erreicht hat, niedrig. Diese verschiedenen M6g- 
lichkeiten werden am besten durch einige Beispiele beleuchtet. 


Abb. 23 gibt die Verhaltnisse bei Fall 8 wieder. Bei diesem Fall 
lag eine schwere Anaimie von ausgesprochen hypochromer Natur 
mit Hbre 13 (— »Farbeindex> 0.42) und einem sehr niedrigen Serum- 
eisen, 15 ¥%, vor. Die Salzsiurewerte des Magensaftes waren bei d_e- 
sem Fall véllig normal. Auf das Einsetzen von Ferrum reductum 
pro analysi, 0.25 g 3 mal tagl., folgte eine Reticulozytenkrise und 
eine schnelle Zunahme der Hb-Werte, vom Ausgangswert 5.9 g % 
bis auf 9.9 g % nach 11 Tagen und auf 11.8 g % nach 28 Tagen. Das 
Serumeisen stieg gleichzeitig von 15 auf 44 bzw. 62 7%. Die fortge- 
setzte Eisenbehandlung wahrend einiger Wochen presst sowohl das 
Hb wie auch die Serumeisenwerte etwas tiber das mittlere Niveau 
des Alters herauf, nimlich auf 12.8 g % bzw. 79 y %. 

Ganz anders verhialt es sich bei dem in Abb. 24 wiedergegebenen 
Fall 14. Auch dieses Kind hatte eine schwere Animie von ausge- 
sprochen hypochromer Natur, Hbe 14 (— »Firbeindex> 0.45), und 
niedrigem Serumeisenwert, 16 ¥%. Es lag auch eine histaminrefrak- 
tare Achylie vor. Eine 12 Tage lang dauernde Lactoflavinbehand- 
lung (0.5 mg i. m./Tag) hatte keinen Einfluss auf die Blutwerte. 
Hierauf wurde Ferrofer, 3 mal 1 Tablette tigl., eingesetzt (— 75 mg 
Fe++/Tg). Nach 15 Tagen war der Hb-Wert von 5.5 auf 10.0 g% ge- 
stiegen, wihrend das Serumeisen keine sichergestellte Veranderung 
aufwies. Pat. wurde entlassen, und die Eisenbehandlung wurde zu 
Hause fortgesetzt, insgesamt 9 Wochen. Bei der poliklinischen Kon- 
trolle einige Wochen nach Abschluss der Behandlung waren die 
Hb- und die Er-Werte tiber das mittlere Niveau fiir das Alter hinaus 
auf 13.6 g % bzw. 5.5 Millionen angestiegen. Das Serumeisen lag im- 
mer noch niedrig, betrug 34 y%. Die Magensaftuntersuchung zeigte 
immer noch eine histaminrefraktaére Achylie. Trotz der guten Hb- 
Werte wurde eine neue Ferrofer-Kur (unverinderte Dosis) 2% 


| 
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Monate lang durchgefiihrt. Bei der Kontrolle 3 Monate nach deren 


Abschluss war der Hb-Wert etwa unverindert, der Er-Wert etwas 


niedriger. Das Serumeisen war aber bedeutend tiber das normale 
mittlere Niveau heraufgegangen, es betrug nimlich 129 y %, ferner 
zeigte die fraktionierte Magensaftuntersuchung jetzt nach Histamin 
freie HCl von 30. 
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Abb. 24. Einfache, kindliche, hypochrome Animie. Serumeisenwerte, 

iibrige Blutwerte sowie Azidititsverhaltnisse im Magen vor, waihrend 
und nach Eisenbehandlung. 

b. Fall 14. Langsame Riickkehr zu Normosiderimie. (Lf = Lacto- 

flavinbehandlung, gag — Eisenbehandlung. = Serumeisensteige- 

rung nach Eisenbelastung. »Farbeindex» = 1.00 wenn die Hb- und 

Erythrozytenkurven zusammenfallen). 


Der verschieden schnelle Riickgang der Hyposiderimie bei 
diesen beiden Fallen diirfte ein Ausdruck fiir eine verschieden 
schnelle Auffiillung der Eisendepots (vgl. die Besprechung) 
sein. Diese individuellen Variationsméglichkeiten erklaren, dass 
man bei verschiedenen Kindern nicht damit rechnen kann, uni- 
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forme Serumeisenwerte zu finden, auch wenn der an’den Hb- 
Werten abgelesene Effekt der Kisenbehandlung derselbe war. 


Eine beachtenswert langsame Reaktion auf die Eisenbehandlung 
zeigte, wie friiher erwahnt, Fall 12. Auch dieses Kind hatte eine 
Anamie von deutlich hypochromer Natur (Hbe 15 = »Fiarbeindex> 
0.48), die Serumeisenverminderung war aber auffillig missig aus- 
gesprochen; der Wert 42 7% kann kaum als fiir das Alter abnorm 
niedrig bezeichnet werden. Die Behandlung mit Ferr. reductum 
3x 0.25 g wihrend 1 Mon. ergab keinerlei Wirkung auf das Hb, trotz- 
dem der Magensaft einen vollig zufriedenstellenden Gehalt an freier 
HCl aufgewiesen hatte. Das Serumeisen wies bemerkenswerter- 
weise bei der erneuten Priifung eine Senkung von vorher 42 auf 21 


y 9% auf. Nach Austausch des Ferrum reductum gegen Ferrofer, 


2x1 Tablette (— 50 mg Fe++ taglich), begann das Hb zuzunehmen, 
aber auffallig langsam, in 5 Wochen nur von 7.4 auf 10.3 g %. Der 
Er-Wert zeigte bereits in diesem Stadium die unter der Eisenbe- 
handlung oft beobachtete itiberschiessende Steigerung, im _ vorlie- 
genden fall auf 6.5 Millionen. Hbe hielt sich hingegen dauernd 
niedrig, auf 16. Das Serumeisen wurde wiahrend der 5 Wochen um 
nicht mehr als von 21 auf 38 ¥ % verindert. Eine weitere Blutprobe 
zur Serumeisenbestimmung konnte nicht erhalten werden. Da ein 
spaterer Hb-Wert eine weitere Steigerung andeutete, ist es indessen 
deutlich, dass die bei der vorhergehenden Priifung erhaltenen Serum- 
eisen- sowie Hb-Werte nicht als reprisentativ fiir die optimale Wir- 
kung des Eisens in diesem Fall angesehen werden kénnen. Bei der 
Zusammenstellung der Behandlungsergebnisse (Tabelle 36) wurden 
die Schlusswerte fiir diesen Fall deswegen nicht mitgenommen. Es 
ist aber interessant festzustellen, dass gerade dieser Fall, der unbe- 
handelt den héchsten Serumeisenwert simtlicher Fille aufgewiesen 
hat, eine wesentlich langsamere Reaktion auf die Eisenbehandlung 
aufwies als irgendeiner der iibrigen Fiille. 


Bei 6 der Anidmiefalle wurde eine perorale Eisenbelastung 
auch nach der durchgefiihrten Eisentherapie, nachdem gute 
Hb- und Serumeisenwerte vorlagen, vorgenommen. Das Ergeb- 
nis ist in Tabelle 37 zusammengestellt. 

Die in der Tabelle wiedergegebenen Ergebnisse zeigen, dass 
die perorale Eisenbelastung eine kraftige Serumeisensteigerung 
bei Kindern mit einfacher hypochromer Animie auch nach 
durchgefiihrter Eisenbehandlung hervorrufen kann (Nr. 10, 
11). Es ergaben sich dabei keine wiederkehrenden, charakte- 
ristischen Verschiedenheiten zwischen dem Ausfall der Eisen- 
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Tabelle 37. Serumeisenwerte nach KEisenbelastung bei Fiillen 
von einfacher, kindlicher, hypochromer Anidmie. Nach Durch- 
fiihrung der Eisenbehandlung. 


| Serum-Fe ¥°/, a0 
| 5 | 

Fall | | Alter Belastung mit: | Vor Nach 
| 3 Fe. le cm 
10: IT | g 2° Tabl. Ferrofer!| 11.8] 18 | 70) 177% — | — |4107 
11: II 6 J. 12.8] 45 | 99) 321) — — {4222) 
IIT) | Ferr. lactas 0.50 g*] 13.31 70] 68, 79 — | 70 [+ 11) 
8 Ji) , red. 0.25 g¢]12.8] 71] 993 — — |+ 20) 
|16: 050g¢]13.0] 307114) 98) — — |— 16 

1 = 0.05 g Fe++. = 0.19 g Fe++. + 30 Min. 


belastung vor und nach der Eisentherapie. Bei 2 Fillen (Nr. 10, 
11) war die beobachtete Serumeisensteigerung weit stirker nach 
der Behandlung, aber in einem anderen Falle (Nr. 18) war sie 
vorher betrachtlich kraftiger. Bei 3 Fallen ergab die Belastung 
sowohl nach wie vor der Behandlung keine oder nur eine unbe- 
deutende Steigerung, trotzdem der therapeutische Eiseneffekt 
ausgezeichnet war. 

Das Serumbilirubin zeigte nach der Behandlung (13 Falle) 
einen durchschnittlichen Wert von 0.34 mg 7%, also eher an der 
unteren Grenze des Normalgebietes fiir gesunde Kinder des 
hierhergehérenden Alters. Das Material ist aber nicht aus- 
reichend gross, um zu verallgemeinernden Schliissen zu _be- 
rechtigen. Es lasst auch keine Schliisse tiber evt. Veriinderungen 
unter dem Einfluss der Eisentherapie zu. i 


Il. Wihrend des weiteren Verlaufes nach abgeschlossener Behandlung. 


9 der Anamiefalle konnten erneuten Serumeisenanalysen 
(1—2 Proben) unterzogen werden, und zwar nach einem be- 
handlungsfreien Intervall von 3—17 Monaten. Die Ergebnisse 
sind in Tabelle 38 zusammengestellt. 

Aus der Tabelle geht hervor, dass die Serumeisenwerte mit 
einer Ausnahme (Nr. 19) niedriger liegen als unmittelbar nach 
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Tabelle 38. Serumeisenwerte und iibrige Blutwerte bei Fallen 
von einfacher, kindlicher, hypochromer Andimie wiihrend des 
weiteren Verlaufes nach Aussetzen der Eisenbehandlung. 


Zeit nach beendeter Eisenbehandlung in Monaten 


{6 ]7]s| 9/10/11] 12 
Hb }12.8) — — | — — | —] — / 13.0; — | - 

9} Fe 96 | 


| 
| 
| | 
DO 
in 
| | 
| 
| 
| | 
| | 
Co 
oor 


Hbe i — | — 


10} Fe 7 | — | — {38 | = — |— | — | 32 — 
Hb } 11.8) — | — |119) — | —« — | — /103); —' — — | — 
Er 5.5) — | — 5.38} — | — | — — | — | — 
Hbg | — | — |22 | | — 
Hb 12.8) - —j|- —|—|— | — — | — | —j — 
Er 5.2; — | — | — aw | | 5.3) - | — — 
Hbg | 25 125 


| Hb | — | 12.8) - | | | — | 20.8) | — 
| Er 5.38) -- | — | — | — 46) — — 4.5) - 


| Er 


18} Fe 68 — | — | 45 — | | 
Er 5.3} — | — | 4.7; — |] — | - — 


Hbg | 30 | 


20| Fe — | — | —| —/75 | —| —} —|-—]— 
Hb {13.8} — | — | 13.9) — — |12.9); 
Er 5.8} — | — | 5.5) —|— |] —|—] — 


‘17 Mon.: Fe 67 Hb 11.1 Er 4.6 Hbp 24. 
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Abschluss der Eisenbehandlung, der Mittelwert aus 14 Bestim- 
mungen ist 52.8 y % im Vergleich zu 88.2 y %. Bei dem Aus- 
nahmefall Nr. 19 war der nach 17 Mon. bestimmte Serumeisen- 
wert 67 ¥ %, gewiss hodher als der bei diesem Fall in direktem 
Anschluss an die abgeschlossene Behandlung festgestellte nied- 
rige Wert von 46 y %, aber niedriger als der, welcher in einer 
Zwischenperiode, 3 Mon. nach abgeschlossener Behandlung, 
erreicht wurde, nimlich 85 y%. Keiner der bei der abschlies- 
senden Kontrolle beobachteten Serumeisenwerte kann aber als 
sicher abnorm niedrig fiir das Alter angesehen werden, wenn 
auch zwei derselben (Nr. 8 und 10) an der unteren Normal- 
grenze liegen. Auch ein 3. Fall (Nr. 15) zeigte nach 6 Mon. 


einen niedrigen Wert, 38 ¥%, nach 9 Mon. betrug er aber 
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Die Hb-Werte wiesen bei der Nachuntersuchung bei einem 
Teil der Falle einen gewissen Riickgang auf, in anderen Fallen 
waren sie unverindert oder sogar etwas hdher als kurz nach 
der Eisenbehandlung, und der Mittelwert weist deswegen kei- 
nen grésseren Unterschied als 12.24 g% bei der Nachunter- 
suchung im Vergleich zu 12.82 g% fiir diese Fille kurz nach 
abgeschlossener Behandlung auf. Eine Herabsetzung des Hb 
wurde sowohl bei solchen Fallen, die bei Abschluss der Behand- 
lung nicht voll das mittlere Niveau erreicht hatten (Nr. 10), als 
auch bei solchen, die im selben Zeitpunkt hohe Hb- (und Fe-) 
Werte (Nr. 16) aufwiesen, beobachtet. 

Fiir die Er-Werte war die durchschnittliche Differenz etwas 
grésser, 4.80 im Vergleich zu 5.20 Millionen/emm, was erklirt, 
dass der Mittelwert fiir Hbe eher etwas héher war bei der Nach- 
untersuchung, nimlich 25.7 verglichen mit 24.9 beim Abschluss 
der Eisenbehandlung. 

Ein Vergleich der Serumeisen- und Hb-Werte bei den einzel- 
nen Kindern zeigt, dass in einem Fall (Nr. 19) ein wahrschein- 
licher Riickgang des Hb-Wertes auftrat ohne Riickwirkung auf 
das Serumeisen. Im iibrigen liegt aber 6fters das umgekehrte 
Verhalten vor, also ein Riickgang des Serumeisens ohne Riick- 
wirkung auf das Hamoglobin (Nr. 8, 9, 11, 18 und 20). In meh- 
reren Fallen sanken beide Werte (Nr. 10, 15, 16). Unter den 
Fallen, die somit einen deutlichen Riickgang entweder der Fe- 


| 
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oder der Hb-Werte fiir sich oder beider zusammen aufwiesen, 
waren alle Arten von Fallen vertreten, sowohl jiingere (Nr. 8, 
10) als auch Altere (Nr. 15, 16, 18), sowohl von Anfang an 
schwere Anamien (Nr. 8, 10, 15) wie auch miassige Animien 
(Nr. 16, 18), sowohl Falle die schwere Ernihrungsfehler auf- 
wiesen (Nr. 15, [8]) wie solche ohne diese (Nr. 10, 16, 18), so- 
wohl Falle mit Andimiehereditat (10, 16, 18) wie solche ohne 
eine sicher nachgewiesene derartige Hereditat (8, 15). 

Das begrenzte Material lasst keine allgemeineren Schliisse 
zu, besonders nicht weil die beobachteten Verainderungen bei 
keinem der Fille zu Werten gefiihrt haben, die mit Sicherheit 
als abnorm bezeichnet werden konnten. Sie deuten aber das 
bemerkenswerte Verhalten an, dass zahlreiche der eisenbehan- 
delten Animiefalle, trotzdem die Eisentherapie intensiv war, 
bereits wahrend des ersten Jahres hach Aussetzen der Behand- 
lung eine Tendenz des Absinkens fiir die Serumeisen- und Hb- 
Werte aufweisen, die nicht nur den Riickgang zufallig »tiber- 
trieben» hoher Werte auf das mittlere Niveau darstellt (wie fiir 
Er!), sondern zu Werten an der unteren Grenze des normalen 
Variationsgebietes fiihrt. 

Es erhebt sich nun die Frage, ob eine Untersuchung eine 
ldngere Zeit nach abgeschlossener Eisentherapie mdédglicher- 
weise wirkliche Rezidive der Hyposiderdmie, evt. auch solche 
der Andmie, aufdecken kann. Die Frage kann nicht definitiv 
beantwortet werden, ehe man Gelegenheit gehabt hat, ein Mate- 
rial, wie z. B. das vorliegende, eine laingere Zeit nach abge- 
schlossener Eisenbehandlung zu untersuchen, bei dem wahrend 
der Eisenbehandlung eine Ausheilung der friiher vorliegenden 
Hyposiderimie direkt festgestellt wurde. Bis dies méglich sein 
wird, kann die Frage aber von gewissen Gesichtspunkten aus 
auf einem anderen Wege beleuchtet werden, und zwar durch: 


IV. Nachuntersuchung von Kindern, die vor einer lingeren Zeit 
eine einfache hypochrome Animie aufgewiesen haben. 


Eine solche Untersuchung hat Verf. in der Absicht vorgenom- 
men, um zu ermitteln, ob in gewissen Fallen die einfache hypo- 
chrome Animie der Kinderjahre in eine »essentielle» hypo- 
chrome Andimie im Pubertiéts- und Erwachsenenalter iiber- 


| 
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gehen kann. — Gestiitzt auf die oben wiedergegebenen Ergeb- 
nisse kann mit Wahrscheinlichkeit vorausgesetzt werden, dass 
die Fille, die hierbei zur Nachuntersuchung gekommen sind, 
wahrend ihrer animischen Zeit eine Hyposideriimie aufgewie- 
sen haben. Es bleibt aber unsicher, in welchem Ausmasse diese 
unter der Eisenbehandlung zu einer vollstandigen Ausheilung 
gekommen ist. Trotz der Schwierigkeit, bei einem Hyposi- 
derimiefall im Einzelfall zu entscheiden, ob es sich um eine 
persistierende oder eine rezidivierende Hyposideramie handelt, 
sind bestimmte Beobachtungen iiber das Verhalten des Serum- 
eisens bei den nachuntersuchten ehemaligen Patienten mit hypo- 
chromer Animie geeignet, das jetzt besprochene Problem zu 
beleuchten, und sollen deswegen in Kiirze beriihrt werden. Ein 
vollstandiger Bericht tiber die Ergebnisse soll in einer spateren 
Arbeit gegeben werden. 

Das Material bestand aus Personen, die im Alter von = 2 
Jahren wegen einfacher hypochromer Anidmie auf die Padia- 
trische Klinik des Akademischen Krankenhauses in der 20- 
Jahresperiode 1920—39 aufgenommen waren. Unter diesen 
wurden die ausgewahlt, die Hb-Werte = 7.8 g % (= 50 % 
Sahli) und Hbe = 19 (»Index» = 0.61) aufgewiesen haben. 
Unter der gesamten Periode wurden 53 solche Falle (33 ¢ und 
21 &) beobachtet, was fiir die angegebene Altersgruppe etwa 
1 % aller aufgenommenen Kinder entspricht. Von diesen 53 
konnten 39 (21 Knaben und 18 Madchen, hierbei einberechnet 
5 Falle, Nr. 3, 6, 16, 17 und 33 = Nr. 10, 11, 15, 14 und 19 des 
Materials, tiber das vorher berichtet wurde) zur Nachunter- 
suchung herangezogen werden, die *4—14 Jahre nach dem 
Krankenhausaufenthalt ausgefiihrt wurde. Das Ergebnis der 
Nachuntersuchung der 39 Kinder wird summarisch in Tabelle 
39 wiedergegeben. 

Aus der Tabelle ergibt sich, dass von den 39 ehemaligen Anda- 
mien nicht weniger als 13 (6 3 und7 @) im Alter von 642—2!1 
Jahren bei der Untersuchung 242—14 Jahre nach dem Kran- 
kenhausaufenthalt abnorm niedrige Serumeisenwerte, vari- 
ierend zwischen 29—45 y %, aufwiesen. Von diesen 13 wiesen 
9 im Alter von 1442—191!2 Jahren auch abnorm niedrige Hb- 
Werte, von 6.2—9.9 g%, mit Hbe zwischen 13 und 20 
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(= »Farbeindex» 0.42—0.64) auf, hatten somit wieder eine 
manifeste hypochrome Andmie (Nr. 1, 23, 25, 26, 27, 32, 36, 
37, 39). Die iibrigen 4, im Alter von 612—21 Jahren, hatten Hb- 
Werte zwischen 11.3—12.7 g %, stellten somit Fille von »la- 
tenter Sideropenie» dar (Nr. 10, 22, 30, 35). Der Frequenzwert 
13/39 fiir Sideropenie bzw. 9/39 fiir manifeste Anamie muss als 
sehr hoch bezeichnet werden, auch wenn eine vor kurzem 
durchgefiihrte Untersuchung bei einem nicht ausgewahlten 
Krankenhausmaterial gezeigt hat (WALDENSTROM 1941c), dass 
der hypochrome Anamiezustand bei weiblichen Individuen im 
Chlorosealter» noch immer keine Seltenheit darstellt. 

Von den 13 Sideropenien hatten bei der vorhergehenden Er- 
krankung nur 3 unter Kontrolle gestanden, bis die Hb-Werte 
vollig das normale Variationsgebiet erreicht hatten (11.7—12.5). 
Die ibrigen wurden friiher entlassen, im allgemeinen mit der 
Verordnung, die EKisenbehandlung zu Hause fortzusetzen. Wie 
bereits vorher hervorgehoben, ist es deswegen schwer zu ent- 
scheiden, inwieweit die bei der Nachuntersuchung beobachte- 
ten niedrigen Serumeisenwerte als persistierende oder rezidivie- 
rende Hyposideriimie anzusehen sind. Es liegen aber einige 
Beobachtungen vor, die indirekt fiir einen Rezidivcharakter 


sprechen. 

Die Hyposiderimiefalle wurden im wesentlichen in einem 
bestimmten Alter, nimlich in und nach der Pubertdt, angetrof- 
fen. Von 22 Personen, die bei der Nachuntersuchung = 14 
Jahre alt waren, zeigten 12*) eine Hyposiderimie, aber von 17 
Fallen, die < 14 Jahre alt waren, zeigte nur einer eine Hypo- 
sideramie. Eine solche Alterspradilektion ist kaum anders zu 
erklaren als durch die Annahme, dass es sich wenigstens zum 
tiberwiegenden Teil um ein Rezidiv handelt. Man kann auch 
den Umstand nicht auf eine andere Weise erklaren, dass von 
11 Kindern, die innerhalb < 5 Jahren nach der vorhergehenden 
Erkrankung untersucht wurden, nur 1 eine Sideropenie auf- 
wies, wahrend von 28, die nach > 5 Jahren untersucht wurden, 
nicht weniger als 12 eine Sideropenie hatten. Der Riickgang 

* Einer von diesen, Nr. 32, hatte aber bereits gemiss der Anamnese in 


einem fritheren Zeitpunkt einen neuen Anidmieschub gehabt, die durch 
Eisenbehandlung gebessert wurde. 
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Tabelle 39. 
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Serumeisenwerte, iibrige Blutwerte und gewisse ander 


kindliche, hypochrome Andmie mit emen} 


Letzter beobachteter 
Alter beim Vor der Eisen- Wert wihrend oder 
ersten behandlung nach der Eisen- q 
Fall Name (Geschl.) Kranken- behandlung Ki 
haus- 
aufenthalt | Hb | Er | Hbe | Hb | Er | Hb 
1 B. W. 3.5 3.0 12 9.4 ».0 19 
2 A. E. 3 2° J. 7.4 41 18 9.4 - 
5 H. G. 3 Zz. 5.1 4.1 12 11.8 5.5 21 
4 G. F. © # J. 5.5 4.4 13 6.2 4.7 13 
5 H-O. K $ 2? J. 6.6 4.5 15 10.9 5.6 19 
6 K-G. B 3 2° J. 8.2 5.0 16 12.8 5.2 25 
7 |K.0O 3 2° J. 6.2 46 13 - 
8 M. E 7.0 5.2 13 
9 | BL 3 3° J. 3.4 2.2 14 11.7) 5.1 23 
10 A. J. Q 3° J. 2.0 1.6 13 10.9 D1 21 
11 A. M. @) 3° J. 5.0 3.7 14 10.1 D.1 2 
12 G. K. © 3? J. 3.9 3.4 11 11.7 5.3 22 
13 A-L. P re) J. 5.4 3.9 13 12.5 5.8 22 
14 E. J 3) 38 J. 6.2 3.3 19 10.9 4.8 2: 
15 B. L. 5) 3° J 6.2 3.3 19 10 1 4.3 23 
16 I. A. © 3% J. 5.9 4.1 14 12.8 5.3 24 
17 © J. 5.5 4.0 14 13.1 4.5 ai 
18 A. D. Q 4° J. 7.8 4.3 18 
19 G. K 3 4° J. 7.8 6.0 13 11.3 
20 M. K 4 4* J. 31 2.4 13 14.0 ».0 te 
21 ©. ¥. 5) J. 7.8 4.7 17 
22 G. L. ré) 4* J. 4.3 2.8 15 11.7 4.8 2 
23 A-L. N © 4* J. 76 5.1 15 10.2 4.8 2 
24 R. L. © 4§ J. 5.5 3.1 18 10.9 
25 G. A. 5) 5° J. 7.0 4.8 15 8.6 - 
26 E. 8S. © 61 J 2.3 1.7 14 10.9 3.8 2 
3 6° J. 3.9 2.5 16 44:9 5.4 2 
3 65 J. 7.8 5.5 14 - 
© 7 J. 4.7 3.0 16 11.7 5.3 2 
3 w J. 4.0 3.6 11 10.9 5.5 2 
} 9° J. 7.8 4.2 19 13.2 5.2 2 
$ 9! J. 5.9 3.5 17 10.5 5.1 2 
5) 9° J. 7.0 | 3.9 18 13.1 4.4 Bt 
© 105 J 5.9 | 4.3 14 13.3 | 6.0 2 
© 10'' J 6.6 | 5.3 12 10.9 | 7.3 i 
© 10" J 7.4 5.2 14 9.4 D.5 17 
3 J. 6.2 | 4.6 13 12.5 | 6.2 2 
11° J. 4.7 | 86 4.5 1 
3 12° J. 7.4 | 48 | 15 94 49 1 | 


} 
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ndere Angaben iiber 39 Personen, die */4,—14 Jahre friiher eine einfache, 
MeN Hb-Wert = 7.8 9% aufgewiesen haben. 
teter Zeitraum 
oder zwischen 
dem ersten Nachuntersuchung 
|Krankenhaus. 
aufenthalt Fall 
und der Epithel-|  Hist.- 
Hibs: Nachunter- | iter | symp- | refrakt. | Hp | Er |Hbg| Bil) Fe | 
— suchung tome | Achylie div 
J. 4- 9.9; 4.9 | 20/ 1.20) 40) + 1 
4* J. 6° J. 0 — |119| 24| 0.37; 53} 0 | 2 
13 ou J 36 J. 0 0 10.3; 5.4 | 19 32 | O 3 
19 2 3. 5* J. 0 | 12.7) 4.9 | 26 | 0.44) 80 0 4 
4’ J. 0 — 12.1} 46 | 26; —!178| 
J. 3’ J. 0 0 1 13.5| 5.8 | 25 | 0.85! 75 0 6 
117 J. 14* J. 0 | 1397 | 4.3 | 32 | 0.96!) 91 | 7 
J. J. 0 0 | 14.5} 5.0 | 29 | 0.385! 135 0 8 
21 12° J. 15° J. 0 16.0| 5.1 | 31 0.28! 57] 9 
2. 0 | 11.3 | 5.5 21 | 0.29 29 | (+) | 10 
13° J. 16° J. 0 | 12.3] 4.4 | 29 61 0 /11 
10% J. J. 0 — 14.2; 5.3 | 27 | 0.80! 163 O | 12 
an 8° J. 12° J 0 - | 12.7; 4.7 | 27 | 0.88) 115 0 /13 
10" J. 147 J. 0 -- 14.2| 4.3 | 33 | 0.73! 120 14 
J. J. 0 13.8| 4.7 | 29 — |}100 /15 
4" J. + + } 11.3] 4.5 | 25 | 0.26; 55 | 16 
0° J. 4° J. 0 0 13.1!) 4.5 29 | 0.34] 129 Oo |17 
J. 12 J. ( | 13.5| 34 | 0.93; 133 
4° J. 5.1. | 12:6] | 22 — 0 
J. i? 0 | 15.5| 4.7 | 33 0.37; 105 Oo |20 
J. J. 0 0 | 12.6) 46] 27/1040] 82! 0 |21 
2° © | 11.7] 5.2 | 23 | 0.86] 40 | (+) | 22 
13¢ J. J. + — 4.8 | 19 — 37 + «+123 
8! J. 0 0 16.3] 5.1 | 30 | 0.48! 141 | 24 
J. J. 0 0 8.7) 5.1 | 17 | 0.41] 37 + | 25 
f10® J. 16° J. - 8.6); — | - | og 
J. 20° J. 0 0 [13.6] [4.7] | 29 [033] ~ 
a J. 0 (+) 8.2, 4.6 18 | 1.05 39 + | 27 
10* J. 0 0 10.7| 44! 24) 0.30! 48 0 |28 
10° J. 0 — 15.6| 5.0| 31/041; 92. O |29 
137 J. 21° J. 0 (+) 11.9] 5.2 | 23 | 0.683; 43 | (+) | 30 
14' J. 23' J. 0 14.1; 4.4 | 32 1.11] 114 | 31 
65 J. J. 0 7.8| 4.0, 20/| 0.64) 38, + | 32 
1° J. 115 J. + 11.1, 24 039 67 O (3 
108 J. 20'° J. 0 0 14.9| 5.7 | 26 | 1.07; 150 O | 34 
J. 19° J. 0 -- 12.7! 5.7 | 22 | 0.38| 45 | (+) | 35 
4 7.7| 5.8 | 13/045) 32 + |36 
1 18° J. + + 6.2} 44 14/098; 38 + | 37 
11° J. 23! J. 0 0 | 15.3; 46 | 33 | 1.12) 139 | | 38 
68 J. J. + + 6.9) 41 | 17 | 069! 38 | + |39 
Zeichenerklirung: + = vorhanden, 0 = nicht vorhanden, — = nicht unter- 


Psucht. 
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des Serumeisens, der bei dem vorher wiedergegebenen Material 
beobachtet wurde bereits wahrend des 1. Jahres nach Abschluss 
der Eisenbehandlung, scheint also in der Regel erst nach einem 
langeren Intervall in eine wirkliche Hyposideramie tiberzu- 
gehen. 

Beachtenswert ist, dass die Rezidivtendenz bei den Kindern 
grésser zu sein scheint, die beim ersten Andmieschube zu den 
alteren gehért haben. Von den 22 Kindern = 4 Jahre zeigten 11 
ein Sideropenierezidiv, von 17 Kindern < 4 Jahre nur 2 ein 
solches. Die Erklarung dieses Verhaltens diirfte sein, dass die 
Anamie nur bei den Fallen noch bis zum Schulalter bestand 
(kaum in diesem ihren Anfang nahm!), bei welchen anami- 
sierende Faktoren endo- oder exogenen Charakters besonders 
stark wirksam waren. In dem Masse, in dem es sich nicht um 
veranderliche exogene Momente handelt, miissen diese Verhalt- 
nisse im weiteren Verlauf zu Rezidiven pradisponieren kénnen. 

Ferner ist beachtenswert, dass sich die Rezidivfalle ziemlich 
gleichmassig auf die beiden Geschlechter verteilten, trotzdem 
dass sie in der Pubertat auftraten, in welcher die Pradilektion 
fiir Madchen anders ausgesprochen zu sein pflegt. Dass dic 
»mannlichen Chlorosen», die von friiheren Untersuchern beob- 
achtet wurden (vgl. WiTTS), Personen betrafen, die bereits 
im Kindesalter eine hypochrome Andamie aufgewiesen haben 
scheint recht wahrscheinlich zu sein. 


Besprechung der Ergebnisse. 


Die angefiihrten Ergebnisse legen es nahe, dass die einfach« 
hypochrome Animie der Kinder regelmassig ein niedriges, ge 
woOhnlich abnorm niedriges Serumeisenniveau aufweist. Dic 
bei 20 unbehandelten Fallen erhaltenen Werte, variierend von 
10 bis 42 7%, liegen betrichtlich niedriger als die von THOENES 
und ASCHAFFENBURG (1934) bei 5 Fallen mit »konstitutionel 
ler alimentarer Animie» beobachteten (< 40—80 Dei 
Unterschied diirfte wenigstens zum Teil durch die geringer: 
Empfindlichkeit der Analysentechnik der friiheren Untersuche 
erklart werden. THOENES und ASCHAFFENBURG bezeichnete! 
selbst ihre Werte als tiberwiegend »pathologisch vermindert . . 
oder doch ... an der unteren Grenze der Norm». 
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Im Hinblick auf das Serumeisen verhalt sich somit die ein- 
fache hypochrome Anadmie des Kindes auf ahnliche Weise wie 
die Chlorose (HEILMEYER 1938, WALDENSTROM 1941c) und 
wie die essentielle hypochrome Andimie bei Erwachsenen. Bei 
der letzteren Krankheit fand WALDENSTROM (1940a), wie 
friiher erwahnt, bei einem grossen Material unbehandelter Fille 
(insgesamt 60) ausnahmslos niedrige Serumeisenwerte, in den 
meisten Fiillen < 35 7%. 

Bei der essentiellen hypochromen Animie wurde die Hypo- 
sideramie als Ausdruck eines »Eisenmangels in den Depots» 
angesehen (HEILMEYER und PLOTNER 1937, SKOUGE 1939). Ist 
es berechtigt, auch bei der einfachen hypochromen Animie des 
Kindes den niedrigen Serumeisenwert als Ausdruck eines Eisen- 
mangels in den Depots anzusehen? THOENES und ASCHAFFEN- 
BURG, deren Arbeit in einem Zeitphunkt ver6ffentlicht wurde, 
in welchem die Hyposideramie bei der essentiellen hypochro- 
men Anamie noch nicht bekannt und besprochen war, vernein- 
ten dies. Sie taten dies vor allem deswegen, weil in ihrem Mate- 
rial nicht nur Falle mit konstitutioneller alimentarer Andmie, 
sondern auch einige andere Anamiefalle, vom Typ der post- 
infektidsen bzw. posthamorrhagischen Anadmie, niedrige Serum- 
eisenwerte aufwiesen, trotzdem dass »die Pathogenese der 
letzteren sicher nichts mit einem Eisenmangel zu tun hat. — 
Diese Beobachtungen sprechen sicher nicht dafiir, dass nur bei 
innerem oder ausserem Eisenmangel eine Verminderung des 
Serumeisenspiegels hervortreten kann, und zwingen zu _ vor- 
sichtigen Schlussfolgerungen». Dieser Schluss ist véllig unan- 
tastbar. Der Umstand aber, dass die Hyposiderimie in gewis- 
sen Fallen (wie bei der posthaimorrhagischen Animie) durch 
andere Momente als Eisenmangel bedingt werden kann, wider- 
spricht selbstverstaéndlich in keiner Weise der Annahme, dass 
in anderen Fallen (wie bei der »konstitut. alimentéren Animie>) 
Eisenmangel wirklich die Ursache der Hyposiderimie sein 
kann. 

THOENES und ASCHAFFENBURG sahen die niedrigen Serum- 
eisenwerte bei der Anaimie als sekundire Erscheinungen, be- 
dingt durch die niedrigen Hb-Werte und den hierdurch ver- 
minderten Hb-Umsatz, an. Hierfiir sollte u. a. die Beobachtung 
sprechen, dass die Serumeisenwerte bei deren 3 unter Behand- 
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lung verfolgten Fallen nicht vor den Hb-Werten anstiegen, son- 
dern parallel mit diesen. Das Ergebnis des Verf. bei der Serum- 
analyse von 18 unter Eisenbehandlung stehenden Fallen besta- 
tigt nur teilweise die Beobachtungen von THOENES und 
ASCHAFFENBURG in dieser Hinsicht. Sie bestitigen freilich, 
dass die Serumeisenwerte keine verbleibende Erhéhung auf- 
weisen, ehe die Hb-Werte hinaufzugehen beginnen. Sie zeigen 
aber dariiber hinaus, dass die Serumeisensteigerung in gewis- 
sen Fallen auch nicht parallel zur Steigerung der Hb-Werte 
geht, sondern erst bedeutend spater eintritt, so dass das Kind 
in einem gewissen Behandlungsstadium ziemlich normale Hb- 
Werte bei immer noch niedrigen Serumeisenwerten aufweisen 
kann. Bereits friiher wurden Ahnliche Beobachtungen beziig- 
lich des Verhaltens des Serumeisens bei der Eisenbehandlung 
der essentiellen hypochromen Anamie des Erwachsenen ge- 
macht (HEILMEYER und PLOTNER 1937, SKOUGE 1939; nur 
VANNOTTI, 1940, ist zu dem von anderen Untersuchern ab- 
weichenden Ergebnis gekommen, dass die Serumeisenwerte 
wihrend der Eisenbehandlung vor den Hb-Werten ansteigen 
sollten). 

Es wurde auch die Kombination von normalen Hb-Werten 
und pathologisch niedrigen Serumeisenwerten bei Individuen 
beobachtet, die keine Anaimie aufgewiesen haben oder wegen 
einer solchen behandelt wurden. WALDENSTROM (1940a. 
1941c) hat in mehreren Arbeiten solche Fille, die er als »la 
tente Sideropenien» bezeichnet, behandelt. Er betont, dass bei 
diesen, sowie bei (oft in derselben Familie auftretenden) Fallen 
von manifester, hypochromer Animie eine Stérung des Eisen 
stoffwechsels das Primire ist. Dass solche Zustinde auch bei 
jiingeren Individuen zu beobachten sind, ergibt sich aus den 
oben wiedergegebenen Nachuntersuchungen von Fallen, dit 
friiher eine kindliche hypochrome Animie gehabt haben und 
von welchen 4 eine latente Sideropenie aufgewiesen haben. Das 
Auftreten der Kombination von normalem Hb und niedrigen 
Serumeisen spricht dagegen, dass die niedrigen Serumeisen- 
werte bei diesen Fallen eine direkte Folge des verminderte 
Hb-Umsatzes sein sollen; auch wenn die Beobachtungen vol 
HEILMEYER und PLOTNER (1937) iiber die erhéhte Blutmau 
serung bei manifester hypochromer Anamie sich nicht bestati 
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gen lassen wiirden, so wiirde dies andererseits nicht die An- 
nahme veranlassen, dass die Blutmauserung bei der latenten 
Hyposideramie herabgesetzt sein soll. 

Die wahrend der Ausheilung einer hypochromen Animie 
niedrig bleibenden Serumeisenwerte diirften durch die unter 
diesen Umstinden erhéhte Hb-Regeneration erklirt werden 
kénnen. Zwischen den _ voriibergehenden Serumeisensteige- 
rungen nach den Eisendosen wahrend des Tages wird das Blut- 
plasma an Eisen verarmt (vgl. WALDENSTROM 1940b), so 
lange das bei der Hb-Bildung verbrauchte Eisen das bei dem 
Hb-Abbau freigewordene Eisen tibersteigt und das Eisen der 
eignen Reserven des Koérpers nicht imstande ist, den erhéhten 
Verbrauch zu kompensieren. — Die niedrigen Serumeisenwerte 
der latenten Sideropenien und die wihrend des friihen Aus- 
bildungsstadiums der Animie, Wo der Hb-Abbau dominiert, 
kénnen nicht auf diese Weise erklart werden. — Sie kénnen 
auch nicht durch einen Verdiinnungseffekt erklirt werden; 
diese Moéglichkeit wurde bisweilen zu einer Diskussion aufge- 
nommen (HEILMEYER und PLOTNER 1937). Der Verdiinnungs- 
effekt ist fiir das Serumeisen, wie schon friiher erwihnt, be- 
reits dann recht problematisch, wenn es sich um die akuten 
Blut- (und Blutplasma-) Volumenverinderungen handelt. Bei 
einer »chronischen» Plasmavolumenzunahme (relativ, ent- 
sprechend dem herabgesetzten Hamatokritwert) wie bei der 
manifesten hypochromen Animie, diirfte er ganz ausser Rech- 
nung gelassen werden. — Die Modglichkeit einer durch eine 
Infektion bedingten Hyposiderimie kann ebenfalls ausgeschlos- 
sen werden. Die akuten Infektionen, die bei einem Teil des 
Materials des Verf. vorlagen bei der Aufnahme in das Kranken- 
haus, wiirden nicht mehr erklart haben, als eine voriiber- 
gehende Hyposiderimie. Die ersten Blutentnahmen wurden 
aber nicht vorgenommen, bevor das Fieber nachgelassen hatte, 
und die Hyposideramie war da nicht mehr hervortretend als 
bei zahlreichen folgenden Untersuchungen und auch nicht mehr 
als bei vielen der véllig von Infektionen freien Fialle. — Dass 
hormonale oder zentral-nervése Faktoren bei diesen Fallen eine 
Hyposiderimie hervorrufen sollten, ist eine Méglichkeit, die 
theoretisch vorstellbar aber kaum wahrscheinlich ist. 

Auf dem Wege der Ausschliessung kann man zu der Auf- 
18 
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fassung gelangen, dass die Hyposiderdmie bei den einfachen 
hypochromen Andmiezustdnden, ebenso wie bei der latenten 
Sideropenie, Ausdruck fiir einen Mangel an Depoteisen oder in 
jedem Fall an mobilisierbarem Depoteisen ist. Einen direkten 
Beweis dafiir, dass es sich wirklich so verhalt, k6nnte man 
mdglicherweise durch Organeisenanalysen bei Sektionsmaterial 
erhalten. Nachdem aber die einfache hypochrome Anamie an 
sich ausserordentlich selten, wenn iiberhaupt, einen letalen 
Verlauf aufweist, ergibt sich sehr selten die Méglichkeit, reine 
Falle zu analysieren. Inwieweit die Méglichkeit einer Unter- 
suchung von Leber- und Milzpunktaten, erhalten bei der 
Biopsie, in gewisser Hinsicht die Analyse von Sektionsmaterial 
ersetzen kann, steht noch dahin. 

Eine Stiitze fiir die Annahme, dass das niedrige Serumeisen 
ein direkter Ausdruck fiir Eisenmangel in den Fallen ist, bei 
denen kein anderer bekannter, Hyposideraimie hervorrufender 
Faktor, wie Infektionen u. s. w., vorliegt, stellt die Beobachtung 
dar, dass alle derartigen Fdlle mit Hyposiderdmie durch Eisen- 
therapie giinstig beeinflusst werden. Bei den hypochromen, 
hyposideramen Animien geht die Andmie zuriick und das 
Serumeisen steigt an, bei den latenten Sideropenien verschwin- 
den die Epithelsymptome gleichzeitig mit der Aufhebung der 
Hyposideramie (WALDENSTROM 1940a). 

Ebenso wie die Serumeisenanalysen aufgezeigt haben, dass 
die Ferrosensibilitat bei der Therapie mit der Hyposideramie 
parallel geht, so haben sie auch ergeben, dass ein niedriger 
»Farbeindex» und die Hyposiderimie einander begleiten. Kein 
Autor hat bei ausgesprochener hypochromer Animie normale 
und noch weniger erhéhte Serumeisenwerte beobachtet (» Farbe- 
index» im Material des Verf. = 0.61), und in den meisten der- 
artigen Fallen diirfte die sideropene Genese der Hyposideramie 
ausser Zweifel stehen. So kann es als begriindet angesehen wer- 
den, wenn Moore (1940) in einem einleitenden Vortrag bei 
einer »round table»-Konferenz tiber die Anamietherapie bei 
Kindern erklarte, dass »there are two and only two clinically 
recognizable criteria of iron deficiency (1) hypochromia of the 
red cells and (2) abnormally low serumiron .. .». 

Viele friihere Untersucher, die den ausserordentlichen Effekt 
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des Eisens bei der einfachen hypochromen Anamie der Kinder 
(umfassend die Mehrzahl der Falle mit sog. alimentarer 
Animie, Spaitform der Friihgeburtenanimie u. s. w.) beobach- 
tet haben, haben eine Eisenmangelgenese bei diesen Fallen an- 
genommen (»loligosiderémie du jeune enfant», »chloroseaihn- 
liche Anaimie», »infantile iron deficiency anaemia»), andere 
zaudern aber, sich dieser Auffassung anzuschliessen, und zwar 
deswegen weil relativ grosse Eisendosen mit den alten Pripara- 
ten erforderlich waren (vgl. THOENES und ASCHAFFENBURG 
1934). Zu bindenden Schliissen iiber die Pathogenese berechti- 
gen die therapeutischen Ergebnisse auf jeden Fall nicht. 
Nachdem aber die Serumeisenanalyse nun die konstant nied- 
rigen Serumeisenwerte bei dieser ferrosensiblen Andmieform 
aufgezeigt hat, kann die Eisenmangelgenese kaum mehr ange- 
zweifelt werden. 

Die Serumeisenanalysen haben gleichzeitig eine andere wich- 
tige Aufklarung gegeben. In Analogie mit dem, was man friiher 
fiir die essentielle hypochrome Anamie des Erwachsenen beob- 
achtet hat (HEILMEYER und PLOTNER 1937), zeigen die oben 
wiedergegebenen Analysen bei Kindern, dass eine vollstdndige 
Ausheilung des Eisenmangelzustandes in vielen Fdllen eine be- 
deutend intensivere Therapie erfordert, als man an Hand des 
Verhaltens der Hb-Werte Anlass hat zu erwarten. Die Serum- 
eisenwerte gehen oft spater als die Hb-Werte zur Norm zuriick. 
Erst nachdem dies geschehen ist, k6nnen »die Depots als ge- 
fiillt angesehen werden» (HEILMEYER und PLOTNER 1937), 
und eine volistandige restitutio ad integrum ist eingetreten. Es 
ist wert anzufiihren, dass man auch aus anderen Griinden zu 
der Auffassung gekommen ist, dass das Behandlungsergebnis 
damit nicht vollstandig ist, dass die Hb-Werte zur Norm zu- 
riickgekehrt sind. ANDERSEN (1937) hat hervorgehoben, dass 
»selbst nach Erreichen normaler Hamoglobingehalte bleibt in 
der Regel eine gewisse Anisocytose und Mikrocytose bestehen, 

yrahrend gleichzeitig die Anzahl der roten Blutkérperchen recht 
hoch liegt. Die Phinomene schwinden erst nach monatelanger 
Behandlung, was darauf hinzudeuten scheint, dass man noch 
lange Zeit nach dem Erreichen normaler Himoglobingehalte 
mit der Eisenbehandlung fortsetzen sollte». 
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Die oben angefiihrten Ergebnisse haben ferner gezeigt (vgl. 
Tabelle 38), dass trotz intensiv durchgefiihrter Behandlung der 
Eisenmangelzustand in gewissen Fillen eine Tendenz in Rich- 
tung eines Rezidivs aufweist. Méglicherweise liegt hierbei eine 
Neigung zum Auftreten schwererer Rezidive mit manifester 
Animie in einer bestimmten Altersperiode, nimlich waihrend 
und nach der Pubertat, vor (vgl. Tabelle 39). Auch beziiglich 
der Rezidivtendenz erinnern gewisse Fille mit einfacher hypo- 
chromer Anamie des Kindes an die essentielle hypochrome 
Anamie beim Erwachsenen. 

Bereits friihere Untersucher haben hervorgehoben, dass diese 
beiden Animieformen grosse Ubereinstimmungen aufweisen, 
sowohl hinsichtlich des Blutbildes (FABER und Mitarbeiter 
1935, ANDERSEN 1937) als auch hinsichtlich des Vorkommens 
einer Achylie (HAWKSLEY und Mitarbeiter 1934, FABER und 
Mitarbeiter 1935, SPORL 1937, WILSON 1939) und mitunter 
auch beziiglich der Epithelsymptome (VAHLQUIST 1939, 
GARSCHE 1939). Durch die festgestellten niedrigen Serumeisen- 
werte hat der Eisenmangel bei diesen beiden Erkrankungen 
seinen deutlichen Ausdruck erhalten. Ebenso wie die essentielle 
hypochrome Andmie des Erwachsenen kann nun die einfache 
hypochrome Andmie des Kindes mit voller Berechtigung zu 
den »echten Eisenmangelandmien» gezdhit werden. 

Hier soll eine Zusammenstellung der charakteristischen 
Symptome der beiden besprochenen Animieformen gegeben 
werden: 


Einfache hypochro- Essentielle hypo- 
me Andmie des chrome Andmie 
Kindes des Erwachsenen 
Blutbild hypochrom— hypochrom— 
mikrozytar mikrozytar 
Serumeisen niedrig niedrig 
Epithelsymptome kommen vor gewohnlich 
Achylie gewohnlich gewohnlich 
Eisenwirkung ausgezeichnet ausgezeichnet 
Rezidivtendenz (+) 
Hereditat mdglich wahrscheinlich 


Geschlecht 
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Den auffallendsten Unterschied stellt die unterschiedliche 
Verteilung auf beide Geschlechter dar. Wahrend die essentielle 
hypochrome Anidmie iiberwiegend bei weiblichen Personen vor- 
kommt, zeigt die einfache hypochrome Aniaimie des Kindes 
keine deutliche Pridilektion fiir eines der beiden Geschlechter. 
Im Material des Verf. waren eher die Knaben im Ubergewicht, 
es ist aber kaum wahrscheinlich, dass diese Differenz bei einem 
grossen Material auch vorhanden wiire. Dieser Gegensatz ist 
aber nur ein scheinbarer. 

Die etwa gleichmissige Verteilung der Animiefrequenz bei 
beiden Geschlechtern bis zur Pubertat ist erklirlich, nachdem 
beide Geschlechter bis zu dieser Zeit vom Gesichtspunkte des 
Eisenstoffwechsels aus ziemlich gleichwertig sind. Dass die 
Eisenmangelanimien spater so gut wie ausschliesslich Frauen 
betreffen, beruht sicher nicht nur, vielleicht nicht einmal haupt- 
sichlich darauf, dass bei diesen Blutverluste durch die Menses 
und eine evt. Graviditaét vorliegen, sondern vielleicht mehr dar- 
auf, dass die (hormonalen?) Faktoren, die zwischen dem Alter 
von 15—20 Jahren das Serumeisen und den Hb-Wert des Jiing- 
lings bis zum relativ hohen Niveau des erwachsenen Mannes 
steigern, gleichzeitig bei diesen einen Schutz gegen die Ent- 
wicklung eines Eisenmangelzustandes mit sich bringen. Wah- 
rend der Zeit namlich, in der das mittlere Niveau fiir Hb (und 
wahrscheinlich Fe) hoch liegt, ist der Eisenmangelzustand bei 
Mannern eine ausgesprochene Seltenheit, doch kommt er so- 
wohl vor dem Alter von 20 Jahren wie auch im Senium nicht 
zu selten vor (vgl. WALDENSTROM 1941c). 

Im Material des Verf., bestehend aus nachuntersuchten Fal- 
len von kindlicher Animie, waren die Rezidive, die ja bemer- 
kenswerterweise hauptsichlich bei denjenigen Personen beob- 
achtet wurden, die das Pubertatsalter erreicht hatten, bei Kna- 
ben fast ebenso gewoéhnlich wie bei Midchen. 

Die Ursachen ftir den Eisenmangel bei der einfachen hypo- 
chromen kindlichen Anamie sollen nicht niher besprochen wer- 
den. Es soll nur hervorgehoben werden, dass eisenarme Er- 
nahrung, evt. Resorptionsschwierigkeiten (Achylie in einem cir- 
culus vitiosus) und das schnelle Wachstum nicht allein die Ent- 
stehung einer schweren Animie wahrend der ersten Lebens- 
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jahre erklaren kénnen, soweit es sich nicht um bei der Geburt 
hochgradig untergewichtige Kinder handelt. Im tibrigen miis- 
sen konstitutionelle Momente erklaren, weswegen bestimmte 
Personen eine Andmie ausbilden, die so kraftig sein kann, dass 
z. B. der Hb-Vorrat bei einem 2-jahrigen den Hb-Vorrat des 
Neugeborenen untersteigen kann. Bei diesen Fallen muss der 
Kérper Eisen, entweder durch Eisenabscheidung nach aussen 
oder durch Ablagerung von Eisen in einer fiir die Hb-Neu- 
bildung nicht anwendbaren Form (vgl. JOSEPHS 1939), ver- 
loren haben. 


KAPITEL XIII. 


Das Serumeisen bei kindlichen Anaimien 
verschiedener Genese. 


Im vorhergehenden Kapitel wurde das Verhalten des Serum- 
eisens bei der grossen Gruppe der einfachen hypochromen 
Anamien des Kindes eingehend behandelt. Im _ vorliegenden 
Kapitel soll tiber das Verhalten des Serumeisens bei kindlichen 
Andmien anderer Genese berichtét werden. Einige der Krank- 
heitsformen, die hier behandelt werden, sind fiir das Kindes- 
alter charakteristisch (Animia neonatorum, Icterus gravis 
neonatorum, Morbus himorrhagicus neonatorum, Coeliakie), 
andere sind von einem Typus, den man ebenso oft oder 6fter 
auch in anderen Lebensaltern antrifft (M. Werlhof, akute 
Leukamie, Lymphogranulomatose, Hypothyreose, Colitis ulce- 
rosa, Blutungsanimie). Ein kleiner Teil der Falle wurde friiher 
in einem anderen Zusammenhange ver6ffentlicht (VAHLQUIST 
1939). Uber das Verhalten des Serumeisens bei Krankheiten, 
die zur ersten Gruppe gehGren, liegen dariiber hinaus keine an- 
deren Angaben in der Literatur vor. Krankheiten der letztge- 
nannten Gruppe wurden in den letzten Jahren untersucht, und 
in der Literatur findet sich eine Anzahl hierbei ermittelter Se- 
rumeisenwerte, diese beziehen sich aber so gut wie ausschliess- 
lich auf die Verhaltnisse bei Erwachsenen. In den verschiede- 
nen Abschnitten des Kapitels sollen diese friiher erhobenen Be- 
funde zu den hier vorgelegten in Beziehung gebracht werden. 

Die in diesem Kapitel behandelten Fille haben eine Anzahl 
von 23. Simtliche waren wahrend der Jahre 1938—40 auf der 
Padiatrischen Klinik des Akademischen Krankenhauses zu 
Uppsala aufgenommen. Die Krankengeschichten und himato- 
logischen Data sind in der Kasuistik (Teil IV: C.) zu finden. 
Einige der Falle werden ausserdem graphisch im Text erlautert. 
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1. An&imia neonatorum (Kas. Nr. 1, 2). 


Diese Animieform ist eine relativ »neue» Krankheit. LEHN- 
DORFF (1937) gibt in einem Ubersichtsbericht folgende Charak- 
teristika fiir dieselbe an: » Eine Blutarmut, die meistens um das 
Ende der ersten Woche einsetzt, sehr oft plétzlich aus voller 
Gesundheit. Sie ist ein monosymptomatisches Leiden; es gibt 
ausser Blassein kein anderes Krankheitszeichen. Ein weiteres 
Merkmal ist die ausgesprochene Tendenz zur Heilung, die spon- 
tan eintritt und definitiv bleibt. Schliesslich ist noch ein nega- 
tives Moment, das Fehlen aller anaimisierenden Faktoren, her- 
vorzuheben.» Anfinglich betrachtete man dieses Krankheitsbild 
als Seltenheit, doch hat sich allmahlich ergeben, dass es nicht 
vollig ungewohnlich ist. Einige Autoren konnten tiber bis zu 
etwa 10 von ihnen selbst beobachtete Falle berichten (vgl. 
CALDER 1939). Auch von schwedischer Seite wurde diesem 
Krankheitsbild Interesse entgegengebracht (AKERREN 1932— 
33, MANNHEIMER 1936, APPELBERG-ULFSPARRE 1939). Auf 
der Pidiatrischen Klinik in Uppsala wurde wahrend der letzten 
Jahre eine Anzahl von solchen Fallen beobachtet, hiervon 2 
mit gesundem Zwillingsgeschwister (1- bzw. 2-eiig). In der Zeit, 
in welcher Serumeisenuntersuchungen vorgenommen wurden, 
kamen zwei neue Falle zur Beobachtung. 


Fall 1. (Abb. 25). Bei einem ausgetragenen Miidchen (Geb. Gew. 
2980 g) wurde nach Riickgang eines ziemlich kriftigen Ikterus am 
4. Lebenstage eine bedeutende Blisse beobachtet, die dann noch 
weiter zunahm. Bei der Untersuchung am 6. Tage wurde ausser der 
Blasse und einer missigen Milzvergrésserung eine hochgradige 
Animie festgestellt. Der Hb-Wert war 4.1 g % (26 % Sahli), der Er- 
Wert 1.09 Millionen, Hbr zeigte den fiir den Neugeborenen gewohn- 
lichen hohen Wert, in diesem Falle 38 (= »Firbeindex> 1.22; die 
von LeHNporFF 1937 und anderen Autoren hervorgehobene »Hyper- 
chromie> bei der Animia neonatorum ist eine Fiktion, nachdem 
bereits normale Kinder in diesem Alter >hyperchrom> sind, vgl. 
Tabelle 25, Kapitel IX). Die Normoblastenwerte waren bedeutend 
erhéht (sowohl relativ als auch absolut gesehen), motivierten még- 
licherweise die Bezeichnung »erythroblastische Reaktion>. Die 
Reticulozytenwerte waren sehr hoch, bei der ersten Untersuchung 
17.8 %, stiegen dann nach zwei Bluttransfusionen auf 30 %. Mikro- 
S. R. stark erhéht, 70 mm/1 Std. (Autoagglutination?), Leukozyten: 


280 


DAS SERUMEISEN 


10 
ms 
No 
20 5 
Mai. Juni Juli August. Septemter. OhAtober. 
190. 
PBL 


Abb. 25. Anaemia neonatorum. Serumeisenwerte und iibrige Blutwerte in 
verschiedenen Zeitpunkten vom 6. Lebenstag bis zu Beginn des 6. Lebens- 
monats. (»Fiirbeindex» = 1.00 wenn die Hb- und Erythrozytenkurven 
zusammenfallen.) 


14600, Thrombozyten: 494000 (die iibrigen Blutwerte finden sich in 
der Kasuistik). Am 7. Tage waren die Blutwerte noch weiter gesun- 
ken: Hb 2.8 g % (18 % Sahli) und Er 0.6 Millionen. Zwei Bluttrans- 
fusionen besserten die Blutwerte nur voriibergehend; im weiteren 
Verlauf wurde 12 Tage lang Blut und Campolon i. m. injiziert. Von 
der dritten Woche an begannen die Blutwerte ohne weitere Thera- 
pie (Ferr. reduct. 20.10 g wurde nach 2% Tagen 0.50 g auf 
Grund von Erbrechen weggelassen) hontinuierlich anzusteigen, und 
im Alter von 3% Monaten war der Hb-Wert 12.3 g %. 2 Monate spa- 
ter betrug der Hb-Wert 14.4 g %, lag also deutlich iiber dem mitt- 
leren Niveau fiir das Alter (etwa 12.0—12.5 g %). Der Allgemein- 
zustand war die ganze Zeit tiber ausgezeichnet. — Dieser Fall ent- 
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spricht véllig der oben von LEHNDORFF gegebenen Definition der 
Anamia neonatorum. 


Fall 2, Geb. Gew. 3370 g, zeigte bestimmte Abweichungen vom 
klassischen Bild, ohne dass deswegen sein Charakter als »Neugebo- 
renenandmie> angezweifelt werden diirfte. Dieses Kind wies be- 
reits bei der Geburt eine extreme Blisse auf. Eine Nabelgefiiss- 
blutung hatte nicht vorgelegen — das Fruchtwasser wies keine Blut- 
beimengung auf. Nach dem Partus trat eine schnell zunehmende 
Verschlechterung des Allgemeinzustandes auf. Es trat eine kleine 
Nabelblutung auf, wurde aber durch erneutes Umbinden direkt ge- 
stillt. Die Untersuchung auf der Pad. Klinik deckte ausser suspek- 
ten Atelektaszeichen der Lungen eine bedeutende Vergrésserung 
der Leber sowie der Miiz auf. Das Kind ging bereits 3% Stunden 
nach der Geburt unter dem Bilde einer blassen Asphyxie ad mortem. 
Eine Blutprobe wurde erst 1% Std. nach dem Tode entnommen. 
Das Blut war in diesem Zeitpunkt sowie bei der Obduktion 1 Tag 
spiter vollstandig fliissig. Die Untersuchung desselben ergab auch 
bei diesem Falle eine hochgradige Animie, Hb 4.4 g % (28 % Sahli), 
Er 0.98 Millionen. Die Werte sind selbstverstandlich unsicher, aber 
der gleichzeitig festgestellte hohe Leukozytenwert (25.200) spricht 
seinerseits dagegen, dass die erhaltene Blutprobe auf Grund der 
postmortalen intravasalen Blutkérperchensedimentation stirker 
»verdiinnt» gewesen sein soll. Es diirfte ausser Zweifel stehen, dass 
eine hochgradige Anamie vorgelegen hat, und zwar sowohl auf 
Grund der bereits beim Partus vorhandenen, intensiven Blasse — 
»die Lippen waren fast kreideweiss> — als auch auf Grund des 
Obduktionsbefundes. 

Die Obduktion ergab keine Anzeichen fiir Blutungen in den inne- 
ren Organen, diese waren aber durchwegs intensiv blass. Die Milz 
wog 25 g, die Leber 205 g, letztere wies eine »missige Hamosiderose» 
auf. Der Eisengehalt wurde zu 244 mg %, berechnet fiir die Trocken- 
substanz der blutfreien Leber, bestimmt (feuchte Veraschung, 
o-Phenanthrolinbestimmung). Bei einem  berechneten’ Trocken- 
substanzgehalt von,20 % entspricht dies einem gesamten Eisen- 
gehalt in der Leber von 100 mg, was einen augenscheinlich hohen 
Wert darstellt (Normaler Durchschnittswert etwa 50 mg; es_ be- 
stehen aber recht betrichtliche interindividuelle Variationen). 

Der Umstand, dass die Animie bei diesem Falle bereits bei der 
Geburt vorlag, ist bemerkenswert, hat aber sein Gegenstiick in der 
Literatur (vgl. LeanporFr 1937). Ungewoéhnlich und in seiner Ur- 
sache nicht vollig aufgeklart ist hingegen der rasch zum Exitus 
fiihrende Verlauf. Man konnte veranlasst gewesen sein zu vermuten, 
dass die hochgradige Animie — auch wenn diese mit dem Leben 
innerhalb des Uterus nicht unvereinbar war trotz der dabei vor- 
liegenden Hypoximie — die Krafte des durch das Trauma der 
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Geburt in einen Shock versetzten Kindes so herabgesetzt hatte, dass 
die Lungenatmung nicht ordentlich in Gang gekommen ist. Die bei 
der Auskultation verdachtigen Atelektasezeichen wurden indessen 
durch die Obduktion nicht bestatigt. Trotz des ungewoéhnlichen 
Verlaufes berechtigen aber die klinischen Beobachtungen, der Ob- 
duktionsbefund und in gewissem Masse auch das Verhalten des 
Serumeisens (vgl. weiter unten) zu der Diagnose Animia neonato- 
rum auch bei diesem Falle.') 


Das Serumeisen lag bei beiden Fallen mit Anaimia neonato- 
rum hoéher als bei einem der normalen Siéuglinge im entspre- 
chenden Alter (vgl. Tabelle 25, Kapitel IX). 

Fall 1 wies am 6. Tage einen Wert von 248 7% auf (unbe- 
handelt). Am 16. Tage lag das Serumeisen immer noch auf 
demselben hohen Niveau, 260 y%, es kann aber eine gewisse 
Einwirkung der am 7. und 9. Tage ausgefiihrten Bluttransfu- 
sionen auf den letzteren Wert nicht ausgeschlossen werden. 
Nachdem die Regeneration tiberhand genommen hatte und Hb 
zu steigen begann (deutlich erst zwischen dem 20. und 29. Le- 
benstage), sank das Serumeisen auf einen Wert von 70 ¥% am 
29. Lebenstage. Hernach hielt es sich aber ziemlich unveran- 
dert, eine Hyposiderimie trat nicht waihrend der Zeit auf, in 
welcher die Serumeisenwerte verfolgt wurden (bis zu einem 
Alter von 34% Monaten). 


1 Ein vom Verf. (VAHLQUIST 1939) friiher angefiihrter Fall von »anaemia 
of the newborn» erscheint hingegen im Vergleich mit diesen neuen Fallen 
in seiner Art mehr zweifelhaft. Es handelte sich um einen 6 Tage alten, 
ausgetragenen Knaben mit einer intrakraniellen Blutung. Die Blutung 
selbst konnte berechtigterweise keinen derartigen Blutverlust dargestellt 
haben, dass die vorliegende Anamie (8.2 g®°/o nicht wie angegeben 4.1 g®/o) 
durch ihn zu erkléren war. Beurteilt nach einem Fall von GREENTHAL (vgl. 
LEHNDORFF) scheint es indessen mdglich zu sein, dass eine durch die Blu- 
tung verursachte Gehirnschidigung unter besonderen Verhialtnissen die 
Blutwerte direkt beeinflussen kann (durch Entziehung der Erythrozyten 
aus dem Blutkreislauf?), ohne dass dies durch einen Blutzerfall vor sich 
geht. Dies kénnte die Erklarung dafiir sein, dass dieses Kind einen 
Serumeisenwert von 35 y°/o (bemerkenswerter Weise niedriger als_ bei 
irgend einem normalen Saugling desselben Alters) und nicht die »transi- 
tory hypersideraemia» aufgewiesen hat, die Verf. bereits damals als 
wahrscheinlich angefiihrt hat und die auch bei den jetzt vorgelegten Fallen 
hervorgetreten ist. Es diirfte am richtigsten sein, diesen Fall nicht linger 
als »Animia neonatorum» im eigentlichen Sinne anzuerkennen. 
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Fall 2 ergab einen Serumeisenwert von 245 7%, dieser lag 
hdher als irgend einer der Nabelblutwerte im Material des Verf. 
Dies trotzdem dass die Probe in einem Zeitpunkt enthommen 
wurde — einige Stunden nach dem Partus — in welchem die 
Werte im allgemeinen bereits Zeit gehabt haben, betrachtlich 
herunterzugehen unter das Nabelblutniveau. Es scheint nicht 
wahrscheinlich zu sein, dass postmortale Veranderungen bei 
diesem Falle den Serumeisenspiegel beeinflusst haben sollen, 
nachdem sich ergeben hat, dass Gesamtblut in vitro auch 
langere Zeit ohne Einwirkung auf das Serumeisenniveau aufbe- 
wahrt werden kann (vgl. Kapitel III), und nachdem eine solche 
Veranderung auch nicht in einem Kontrollversuch bei Aufbe- 
wahrung eines blutgefiillten, doppelt abgebundenen Nabel- 
stranges einige Stunden lang beobachtet werden konnte. Eine 
Veriinderung des Serumcisens im Zusammenhang mit dem Ein- 
tritt des Todes kann hingegen nicht mit Sicherheit ausgeschlos- 
sen werden. 

Das Verhalten des Serumeisens bei Animia neonatorum 
stimmt mit den Verhaltnissen im Tierexperiment nach Zufuhr 
einer himolyseerzeugenden Substanz iiberein (vgl. Kapitel V). 
Es diirfte auch nicht méglich sein, das offenbar schnelle Ein- 
setzen einer hochgradigen Animie (vgl. die Krankengeschichte 
von Fall 1 und die vieler friiher veréffentlichter Fille) anders 
als durch die Annahme eines hochgradig erhéhten Blutzerfalles 
zu erklaren. Nimmt die Regeneration spater iiberhand, so sinkt 
der Eisenspiegel auf die Weise, wie dies friiher in Versuchen 
mit Kaninchen gezeigt wurde. Wie aus diesen, so ergibt sich 
auch ausserordentlich deutlich aus Fall 1, welche grossen Méqg- 
lichkeiten der Organismus zur Eisenspeicherung besitzt und 
wie gut er es versteht, diese auszuniitzen. Als das Hb bei die- 
sem Falle den Minimumwert 2.8 g% aufwies, diirften etwa 5/6 
des gesamten Hb-Vorrates abgebaut (kaum zu einem grésseren 
Teil dem Kreislauf auf andere Weise entzogen) gewesen sein. 
Die Destruktion muss ausserdem auch die durch Transfusionen 
zugefiihrten Blutkérperchen betroffen haben, evt. in der ent- 
sprechenden Menge die eigenen, nachdem die Transfusionen 
die Hb-Werte nur voriibergehend steigern konnten. Praktisch 
genommen alles Eisen, das freigeworden ist, muss im K6érper 
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gespeichert worden sein, da es nicht auf andere Weise zu ver- 
stehen ist, wie die Hb-Werte praktisch genommen ohne Eisen- 
therapie (nur Blut- und Campoloninjektionen wahrend kiirze- 
rer Zeit) bei diesem Falle spaiter Werte bis zu 14.4 g% er- 
reichen konnten, gleichzeitig damit, dass das Gewicht von 2600 
auf 5560 g zunahm und das gesamte Blutvolumen wahrschein- 
lich um das doppelte zugenommen hat (vgl. ROBINOW und 
HAMILTON 1940). 

Das Serumbilirubin zeigte bei Fall 1 am 6. Tage einen Wert 
von 6.31 mg %; dieser Wert liegt etwas unterhalb des mittle- 
ren Niveaus fiir das Normalmaterial des Verf., trotzdem die 
Hb-Destruktion zu dieser Zeit immer noch intensiv gewesen 
sein muss. Dies geht nicht nur aus den fallenden Hb- und hohen 
Fe-Werten, sondern auch daraus hervor, dass die Faeces in die- 
sem Zeitpunkt eine ungewohnliclfe, scharfe griine Farbe auf- 
gewiesen haben, was auf eine starke Zunahme des Gallenfarb- 
stoffgehaltes hinwies. Die Serumbilirubinsteigerung war ausser- 
dem verhiltnismassig von kurzer Dauer — am 16. Tage waren 
die Werte auf 1.95 mg % und am 45. Tage auf 0.28 mg % ge- 
sunken. Diese Beobachtungen zeigen, dass nicht einmal ein ge- 
waltiger Blutzerfall eine kraftige Bilirubinsteigerung im Blute 
hervorrufen muss, wenn das Ausscheidungsvermégen der Leber 
gut ist. — Bei Fall 2 wurde ein Bilirubingehalt von 2.31 mg % 
festgestellt, der ungefalhr dem mittleren Niveau eines 3—4 Stun- 
den alten gesunden Kindes entsprechen diirfte. 


2. Icterus gravis neonatorum (Kas. Nr. 3, 4, 5, 6). 

Dieses Krankheitsbild wurde seit langem mit grossem Inte- 
resse verfolgt. Eine Ubersicht iiber die friihere Literatur findet 
sich bei THORLING (1922). STRONG und MarKs (1939) haben 
die Erfahrungen der letzten Jahre zusammengestellt. Die 
Krankheit ist nicht so ungew6hnlich. Ihre Frequenz wird auf 
etwa 0.2 % bei allen Neugeborenen geschatzt (ANDREWS und 
MILLER 1935). 

Das Material des Verf. besteht aus 4 Fallen mit Icterus gravis 
neonatorum, bei denen ausser den gew6dhnlichen Untersu- 
chungen auch Serumeisenanalysen und sorgfaltige Bilirubin- 
untersuchungen vorgenommen wurden. Im folgenden werden 
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Angaben iiber einige im Zusammenhang mit Ikterus gravis oft 
beobachtete Symptome sowie beziiglich der Anamnese zusam- 
mengestellt. 


3 4 5 6 
Familiires Auftreten ........... (+) 
Ikterus bei d. Geburt ........... 0 + 0 0 
Intensiver Ikterus .............. + + + 
Hijm. v. d. Bergh dir. pos. ...... 0 0 0 0 
Erythroblastose .............. 0 (+) 0 (+) 
Lebervergrésserung ........... + 0 + + 
Milzvergrésserung ............. (+) 0 0 (+) 
Zerebrale Symptome ........... 0 (+) + 0 

Zeichenerklarung: + = vorhanden, 0 = nicht vorhanden, — — nicht unter- 
sucht. 


Aus dieser Zusammenstellung ergibt sich, dass die verschie- 
denen Fille eine bedeutende Variabilitdt im Hinblick auf das 
Symptomenbild aufgewiesen haben. Der einzige durchgehende 
Befund war ein intensiver Ikterus und wahrscheinlich (Fall 2 
starb nach einigen Stunden, es wurde keine Urinprobe erhal- 
ten) auch eine Bilirubinurie. Dariiber hinaus konnten welche 
auch immer — und bei allen Fallen mehrere — der »typischen» 
Symptome fehlen. Ungeachtet dessen kann aber wohl kein 
Zweifel an der Richtigkeit der Diagnose vorhanden sein. Jeder 
der Falle zeigte mehrere Symptome, die fiir den physiolo- 
gischen Ikterus neonatorum vollig fremd sind. Fassbare Ur- 
sachen fiir den pathologischen Ikterus der Neugeborenen (Gal- 
lengangsatresie, Lues, Sepsis, haimol. Ikterus) konnten auch 


nicht nachgewiesen werden. 


Ein familiares Auftreten konnte bei einem Fall sichergestellt 
(Nr. 3) und bei einem anderen (Nr. 6) méglich gemacht werden, 
ferner bei den zwei tibrigen (Nr. 4 und 5) auch nicht ausgeschlos- 
sen werden, da bisher nur 1 bzw. 2 Kinder zur Welt gekommen 
sind. Dass die Krankheit in Fall Nr. 4 das erste Kind betroffen hat, 
ist an und fiir sich beachtenswert. Es wurde sonst als Charakte- 
ristikum fiir den Ikterus gravis angegeben (ebenso wie fiir die 
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Andmia neonatorum), dass er das erste oder die ersten Kinder ver- 
schont (wie bei Nr. 3). 

Von gewissem Interesse ist die Anamnese bei Fall 6. Die Mutter 
hatte hier einen Diabetes. Ihre trotz dessen zahlreichen Gravidita- 
ten waren regelmassig durch ein ausgesprochenes Hydramnion 
kompliziert. 5 der 7 friiheren Kinder waren totgeboren oder starben 
im Sauglingsalter. Dass die tiberlebenden Kinder das 3. bzw. 6 Kind 
waren, spricht in gewissem Masse dagegen, dass ein »Erythro- 
blastosis foetalis»-Mechanismus wirksam gewesen ist. Der hier vor- 
liegende Fall zeigte wahrend des 1. Tages einen schweren Shock- 
zustand mit einem eigentiimlichen Herzbefund (vgl. Kasuistik), 
aber ohne sichere Zeichen fiir eine Hypoglykimie. Die Kombina- 
tion: Diabetes bei der Mutter und Ikterus gravis mit eigentiim- 
lichem Herzbefund beim Kind kann zufallig gewesen sein, es ist 
aber wert darauf hinzuweisen, dass Untersuchungen bei Sektions- 
fallen mit Ikterus gravis in der letzten Zeit ergeben haben (BENECKE 
1939), dass bei diesem, ebenso wie bei Hydrops feetalis, eine Glyko- 
genose vorliegt, die stark in der Leber und den Nieren aber gerade 
im Herzen enorm war. Als Ursache der Glykogenose hat man eine 
beobachtete Hypertrophie des Pankreasinkretapparates angesehen. 

Nur bei einem der vier Faille (Nr. 4) lag bereits beim Partus ein 
sicherer Ikterus vor. Bei den tibrigen wurde er erst %—1% Tage 
nach der Geburt beobachtet. Bei simtlichen Fallen erreichte er eine 
ausgesprochene Intensitat. 

Nur einer dieser 4 Falle (Nr. 5) konnte langere Zeit weiterleben, 
zeigte aber bei der Nachuntersuchung im Alter von 10 Mon. eine 
Epilepsie und war als Folge der schweren zerebralen Einwirkung, 
die sich bei diesem Fall im Ikterusstadium zu erkennen gegeben 
hatte (»Kernikterus>), allgemein zuriickgeblieben. 

Blutbild. Eine deutliche Animie lag bei einem Fall vor (Nr. 4, Hb- 
Wert 10.0 g %, der wirkliche Hb-Wert muss aber noch etwas niedri- 
ger gewesen sein wegen des >Bilirubinfehlers>, vgl. weiter unten 
und Kapitel X), eine leichte Anamie konnte bei einem anderen Fall 
beobachtet werden (Nr. 5). Die beiden iibrigen zeigten vo6llig nor- 
male Hb-Werte. Der Prozentwert an Erythroblasten war bei 3 der 4 
Falle erhéht, bei zwei Fillen auf das hundertfache des fiir das Alter 
normalen Wertes (Nr. 4 und 6). Bei diesen diirfte man gewiss be- 
rechtigt sein, von einer Erythroblastose zu sprechen, wahrend dies 
bei dem 3. Fall (Nr. 3) nicht berechtigt ist; der vierte Fall (Nr. 5) 
schliesslich wies am vierten Lebenstage iiberhaupt keine Erythro- 
blasten auf. Die Thrombozytenwerte lagen etwas an der oberen 
Grenze. Einer der Falle (Nr. 4) zeigte eine Leukopenie. Die Hbe- 
Werte schwankten anlasslich der ersten Untersuchung zwischen 34 
und 43 (— »Farbeindex> 1.09—1.38). Simtliche Hbe-Werte diirften 
wegen Einwirkung der kraftigen, in bestimmten Fillen dusserst 
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intensiven Bilirubinimie auf den Hb-Wert (Kolorimetr. Best.) 
irrtiimlicherweise etwas zu hoch liegen; dies gilt besonders fiir 
den héchsten Hbe-Wert, wegen der bei diesem Falle durch die 
Anamie bedingten relativen Zunahme des bilirubinreichen Plasmas. 
Trotz dieser Fehlerquelle liegen die erhaltenen Hbe-Werte alle in- 
nerhalb der fiir das Alter normalen Variationsgrenzen (vgl. Tabelle 
25, Kapitel IX). Dasselbe gilt auch fiir die Volr-Werte (von 110— 
121 »*). Die »Hyperchromie> und »Makrozytose>, die beim Ikterus 
gravis neonatorum erwaéhnt wurde (vgl. StronG und Marks 1939, 
ferner die Lehrbiicher von FINKELSTEIN 1938 und BRENNEMANN 1938), 
hat somit keineswegs die gleiche Valeur wie dasselbe Phinomen 
bei Leberschidigungen (Zirrhose u. s. w., vgl. SCcHULTEN 1939) alterer 
Individuen. 


Serumeisen. Unter Beriicksichtigung der normalerweise vor- 
liegenden schnellen, kraftigen Verschiebungen des mittleren Ni- 
veaus und des Variationsgebietes des Serumeisens wihrend der 
ersten Lebenswoche (vgl. Kapitel IX) ergibt sich fiir die ver- 
schiedenen Fille folgendes: 

Fall 3 (keine Anamie) zeigt am 2. Lebenstag einen Wert von 
184 ¥%, der wahrscheinlich als abnorm hoch angesehen wer- 
den muss. 

Fall 4 (ausgesprochene Aniimie) zeigt hingegen einen Serum- 
eisenwert von 51 ¥% am 3. Lebenstag, der an der unteren 
Grenze des normalen liegt. 

all 5 (massige Animie) zeigt am 4. Lebenstag einen Serum- 
eisenwert von 149 y%, am 7. Lebenstag von 189 7%. Beide 
Werte liegen iiber dem mittleren Niveau, kénnen aber nicht 
mit Sicherheit als abnorm erhéht bezeichnet werden. 

Fall 6 (keine Animie, Abb. 26) zeigt bei der Geburt (keine 
Serumbilirubinsteigerung in diesem Zeitpunkt!) einen Wert in- 
nerhalb des normalen Variationsgebietes: 187 y%. Am 5. Le- 
benstag liegt hingegen ein abnorm hoher Wert vor: 230 y %, 
und das Serumeisen halt sich dann eine Zeit lang auf einem 
hohen Niveau; am 14. Lebenstag ist der Wert immer noch so 
hoch wie 197 ¥%. Am. 25. Tage war er auf 132 7% gesunken. 

Diese Ergebnisse kénnen wie folgt zusammengefasst werden: 
bei den Fallen von Ikterus gravis weisen 2 einen abnorm ge- 
steigerten Serumeisenwert, 1 Fall einen hohen normalen Serum- 
eisengehalt, 1 Fall einen niedrigen, aber nicht sicher abnorm 
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a 


Erythrocyte Mill per cmm. 


Janvar. Febrvar. 
194.0. 


Abb. 26. Icterus gravis neonatorum. Serumeisenwerte und 


iibrige Blutwerte in verschiedenen Zeitpunkten vom 1. (Nabel- 
venenblut) bis zum 26. Lebenstag. (»Farbeindex» — 1.00 
wenn die Hb- und Erythrozytenkurven zusammenfallen. | 


niedrigen Eisengehalt auf. Es ist nicht leicht, eine plausible Er- 
klarung dafiir zu geben, warum sich die Falle unter einander 
so unterschiedlich verhalten. Der abweichende niedrige Wert 
wurde bei dem Fall beobachtet, der eine ausgesprochene 
Anadmie, und der nur normal hohe bei dem Fall, der eine leichte 
Animie aufgewiesen hat. Man muss indessen eher erwarten, 
dass die Animien von dem Typus, mit dem man hier zu rech- 
nen hat (hamolytische), zu einer Hypersideramie fiihren. — 
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Eine Parallelitét zwischen dem Grad der Serumeisensteigerung 
und dem der Hyperbilirubinamie lag nicht vor. 

A priori diirfte man geneigt sein zu erwarten, dass bei Ikte- 
rus gravis hohe Serumeisenwerte vorliegen (so wie bei Fall 3 
und 6), unabhangig davon, ob der Ikterus mehr auf einem er- 
héhten Blutzerfall oder auf einer Leberschadigung beruht. Wic 
das Serumeisen sich bei Neugeborenen bei hochgradiger Blut- 
destruktion verhalt, ist aus den bei der »Animia neonatorum 
angefiihrten Ergebnissen ersichtlich. — Fall 7 der Kasuistik 
zeigt, wie sich das Serumeisen beim Neugeborenen bei einer 
schweren Leberschddigung verhalt. Dieser Siugling hatte eine 
viszerale Lues, die am 4. Tage zu Exitus fiihrte. Die Sektion 
ergab das Vorliegen einer »typischen Hepatitis luetica». Der 
Saugling zeigte am 2. Lebenstag bei normalen Hb- und Er- 
Werten sowie einer Bilirubinimie von 19.1 mg % einen so 
hohen Serumeisenwert wie 325 ¥% (ein héherer Wert als diec- 
ser wurde im Material des Verf. nur einmal beobachtet). 

Das von einander abweichende Verhalten des Serumeisens 
bei verschiedenen Fallen mit Ikterus gravis, zusammengestell! 
mit der bedeutenden Variabilitat im Symptomenbild im tibri 
gen, aktualisiert die Frage, ob der Ikterus gravis als einheil- 
liches Krankheitsbild zu betrachten ist. 

Serumbilirubin. Bei einem Fall (Nr. 6) konnte bereits im 
Nabelvenenblut eine Bilirubinbestimmung ausgefiihrt werden. 
die bei diesem Kind einen vollstandig normalen Wert, 1.22 
mg %, ergab. Spiter trat sowohl bei diesem, als auch bei den 
iibrigen Fallen, eine ausgesprochene Hyperbilirubinimie mil 
den beobachteten héchsten Werten (bei 2 Fallen nur eine Be- 
stimmung) von 20.0 7 


36.8 mg %, entsprechend etwa einem 
Ikterusindex von 120—220, auf. In den beiden Fallen (5 und 
6), in welchen die Kinder die ersten 3 Tage iiberlebten und dik 
Bilirubinbestimmung mehrmals ausgefiihrt wurde, zeigten dic 
Werte einen bemerkenswert schnellen Riickgang, bei Fall 5 
von 36.8 mg % am 4. Lebenstag auf 14.8 mg % am 7. Lebens 
tag und 3.8 mg% am 13. Lebenstag, bei Fall 6 (vgl. Abb. 26 
von 20.0 mg % am 5. Lebenstag auf 5.28 mg % am 14. Le 
benstag und 1.30 mg % am 25. Lebenstag. Eine evt. Exkre 
tionsinsuffizienz der Leber muss folglich schnell reveribe! 
gewesen sein. 


ing 
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Die qualitative Bilirubinanalyse gab das Resultat, dass die di- 
rekte Reaktion von Hijm. v. d. Bergh in sdmtlichen Fdllen nega- 
tiv ausfiel. Die Mehrzahl der friiheren Autoren haben sie positiv 
gefunden, und in gewissen Lehrbiichern wird kurz und gut 
angegeben, dass bei [kterus gravis das Serum eine direkt posi- 
tive Hijm. v. d. Bergh-Reaktion ergibt (vgl. FINKELSTEIN 
1938). Man kann sich aber nicht des Verdachtes erwehren, dass 
die Reaktion in gewissen Fallen falsch beurteilt wurde. Bei den 
vom Verf. beobachteten Fallen trat bei Zusatz des Diazoreagens 
eine schwach braunrote Farbe auf, die im Verlaufe von Stun- 
den langsam dunkler wurde aber niemals die rotviolette Farbe 
annahm, ein Ergebnis, das auch nicht zu der Bezeichnung 
biphasische oder verzégerte direkte Reaktion berechtigt. Die in- 
direkte Reaktion war hingegen vollstéandig maximal positiv. 
Kine so ausgesprochene Diskrepanz zwischen direkter und in- 
direkter Reaktion findet man selten sogar beim himolytischen 
Ikterus, wenn die Hyperbilirubinamie von dem Grade ist, wie 
bei den hier angefiihrten Fallen. 

Dass der Neugeborene andererseits unter gewissen Be- 
dingungen eine direkt positive Hijm. v. d. Bergh-Reaktion auf- 
weisen kann und dass diese auch in dem Fall hervortreten 
kann, dass der Ikterus nur etwa einen oder zwei Tage vorhan- 
den war, zeigt der vorher beriihrte Fall von Icterus gravis lue- 
ticus. Dieser Saugling wies am 2. Lebenstag eine starke pos. 
direkte Hijm. v. d. Bergh-Reaktion bei einem Serumbilirubin- 
gehalt von 19.1 mg % auf. 

Der negative Ausfall der direkten Hijm. v. d. Bergh-Reaktiour 
bei Fallen mit Ikterus gravis ist aus zwei Gesichtspunkten von 
besonderem Interesse. 

Er macht es sehr wahrscheinlich, dass die direkte Hijm. v. d. 
Bergh-Reaktion bei Neugeborenen negativ sein kann, auch wenn 
eine Exkretionsinsuffizienz der Leber fiir Bilirubin vorliegt. 
Bei den angefiihrten Fallen kann ja die Hyperbilirubinimie 
nicht begriindet als rein himolytisch bedingt angesehen wer- 
den, besonders nicht bei den zwei Fallen, die véllig normale 
Hb-Werte aufgewiesen haben (Nr. 3 und 6, beziiglich Leber- 
veranderungen beim Ikterus gravis vgl. auch ZUELZER und 
BIGLER (1940). Die Bedeutung dieses Schlusses fiir die Beur- 
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teilung der Genese der physiologischen Hyperbilirubinamie 
wurde bereits vorher hervorgehoben (Kapitel X). 

Er zeigt weiter, dass die gebrduchliche Ansicht, dass nur das 
direkt reagierende Bilirubin in den Urin tibergeht, nicht aus- 
nahmslos Giiltigkeit besitzt, wenigstens nicht fiir Neugeborene, 
denn 3 Fille, bei denen der Urin untersucht wurde, zeigten 
simtlich positive Gallenfarbstoffreaktionen, bei einem Fall 
(Nr. 6) eine sehr starke derartige (dass eine evt. vorhandene 
Glykogenose in der Niere dies erklaren kénnte, erscheint als 
kaum wahrscheinlich), obwohl die Direktreaktion nach Hijm. 
v. d. Bergh im Serum negativ war. 


3. Essentielle Thrombopenie (Kas. Nr. 8, 9, 10). 


Diese Krankheit scheint im 1. Lebensjahr relativ ungewohn- 
lich zu sein. STROM (1937) konnte aus der Literatur nur 13 Falle 
zusammenstellen, 6 derselben in der Neugeborenenperiode. Er 
fiigte zu diesen 2 neue bei Sauglingen hinzu, die die Neugebo- 
renenperiode bereits verlassen hatten. 

Im Material des Verf. sind 2 Falle mit essentieller Thrombo- 
penie bei Sauglingen enthalten, der eine bei einem Neugebo- 
renen, der andere bei einem 3 Monate alten Kind. Dariiber 
hinaus ist in der Kasuistik ein Fall von rezidivierender Throm- 
bopenie bei einem 12jahrigen Knaben enthalten. Das Symptom- 
bild dieses Falles wich in gewisser Hinsicht von dem fiir M. 
Werlhof typischen ab (es lag eine bedeutende, generalisierte 
Lymphadenose, ungewohnlich kriftige Splenomegalie [nach 
der pathologisch-anatomischen Diagnose nach Splenektomie 
»von Banti-Typus»| sowie eine Leukopenie vor), konnte aber 
auch nicht unter einer anderen Diagnose eingereiht werden 
(Symptomatische Thrombopenien lagen in einigen anderen 
Fallen der Kasuistik vor: bei dem mit Lues cong. |Nr. 7] mit 
2300 [!] Thrombozyten am 2. Lebenstag, bei denen mit akute1 
Leukimie |Nr. 11 und 12] mit 6000 bzw. 16000 Thrombozyten.} 


Von den zwei typischen Fallen mit essentieller Thrombopenic 
zeigte das Kind in der Neugeborenenperiode eine missige Animie 
das 3 Monate alte Hb-Werte an der Grenze zu einer Animie. Beid: 
hatten Hautblutungen. Der Minimalwert der Thrombozytenanzah 
betrug 46000 bzw. 56000. — Der atypische Fall wies bei der Auf 
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nahme eine ausgesprochene Andmie mit 6—7 g % Hb auf, und zwar 
nach starkem Nasenbluten. Die Thrombozyten wiesen als niedrig- 
sten Wert 6000 auf. Nach Splenektomie kam es zu einer schnellen 
Besserung, aber 1 Jahr spiter trat wieder eine Thrombopenie und 
Purpura auf. 

Das Serumeisen zeigte bei beiden typischen Thrombopenie- 
fallen Werte voéllig innerhalb der normalen Grenzen, 91 ¥% 
am 9. Lebenstag bzw. 104 ¥% im Alter von 3 Mon. Der aty- 
pische Fall zeigte bei einer ausgesprochenen posthimorrha- 
gischen Animie von nahezu orthochromem Typus einen Serum- 
eisenwert innerhalb normaler Grenzen, 79 y¥%. Nach Splenek- 
tomie hielt sich das Serumeisen niedrig, sein Minimum betrug 
28 ~%, wahrend der Zeit, in welcher sich die Hb-Werte bei der 
EKisenbehandlung stindig im Steigen befanden. Nachdem die 
Hb-Werte vollig normalisiert waren, mit 14-15 “>, und der 
Eisenverbrauch aus dem Plasma somit auf den Umsatzbedarf 
reduziert und evt. auch ein posthimorrhagischer Depot- 
eisenmangel behoben war, stiegen auch die Serumeisenwerte 
auf voll normale Werte, mit einem Maximum bei 110 ¥%, an. 
Bei dem Purpurarezidiv, das_ mit keiner Animie verbunden 
war, hielt sich das Serumeisen dauernd gut bei 81 7%. 

Die essentielle Thrombopenie als solche scheint somit das 
Serumeisen nicht zu beeinflussen, und auch eine miissige 
Animie im Zusammenhang mit der Purpura muss dieses Ver- 
halten nicht andern. Friiher haben Moore und Mitarbeiter 
(1937b) einen relativ hohen Serumeisenwert von 172 y% bei 
einem 18jaihrigen Miidchen mit »thrombocytopenic purpura 
und einem Hb-Wert von 12.1 g % beobachtet. 


4. Akute Leukimie (Kas. Nr. 11, 12). 


Es konnten zwei akute Leukamiefille, wahrscheinlich Mye- 
loblasten-Leukimien, trotz negativem Ausfall der Oxydase- 
reaktion (nicht farbbare »Paramyeloblasten»), untersucht wer- 
den. Beide betrafen Kinder im Alter von 2 Jahren. Die Leukozy- 
fenvermehrung war bei dem einen Fall miassig, etwa 100000/ 
emm, bei dem anderen hochgradig, tiber 800000/emm. Das 
Blutbild zeigte im iibrigen die gewéhnlichen Verdinderungen 
mit progredienter Animie und hochgradiger Thrombopenie. 
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Das Serumeisen lag in beiden Fallen, trotz der bedeutenden 
Anadimie und Fieber, ttber dem mittleren Niveau des Alters, bei 
97 bzw. 125 7%. 

Serumeisenwerte bei akuter Leukamie wurden friiher von 
einigen Autoren ver6ffentlicht. SKOUGE (1939) fand bei einem 
12jahrigen Madchen mit »akuter myelogener Leukamie» ver- 
bunden mit einer schweren Animie einen Serumeisenwert von 
201 ¥%; BiicHMANN (1939) hat den Verlauf des Serumeisens 
bei 3 Erwachsenen mit dieser Krankheit naher verfolgt. Einer 
seiner Falle zeigte bei ausgesprochener Animie Serumeisen- 
werte bis 295 7%. Die zwei anderen Fille besassen initial nied- 
rige normale Serumeisenwerte, die allmahlich in eine Hyposi- 
deramie hiniiberglitten, die ante Exitum bei einem der FaAlle 
bis zum Serumeisenwert »0 7%» fiihrte. Ein Unterschied 
zwischen Kindern und Erwachsenen beziiglich des Verhaltens 
des Serumeisens bei akuter Leukimie ist kaum zu erwarten. 

Wiederholte Analysen konnten bei den Fallen des Verf. aus 
Riicksichtsgriinden nicht ausgeftihrt werden. 

Die normalen oder pathologisch erhéhten Serumeisenwerte 
bei nicht zu weit vorgeschrittenen Fallen mit akuter Leukamie 
diirften auf einer herabgesetzten Hb-Neubildung in dem von 
myelogenen Elementen beherrschten Knochenmark beruhen. 
Auch Leukozyten (und wohl auch Myeloblasten) enthalten frei- 
lich Eisen, aber im Vergleich zu den Erythrozyten in so ver- 
schwindend kleiner Menge, dass nicht einmal bei einer so extre- 
men Neubildung wie bei Fall 11 dies zu einem so starken Eisen- 
verbrauch erwartungsgemiass fiihren kann, dass die Eisen- 
depots und das Serumeisen beeinflusst werden. Der Abfall ante 
exitum beruht nach der Ansicht von BUCHMANN auf einer er- 
héhten Tatigkeit des R. E. S. zur Abwehr der Infektion im 
Zusammenhang mit der steigenden Temperatur. Es diirfte aber 
nicht so sein, dass das bei dieser Krankheit fast obligatorische 
Fieber infektidser Natur ist. 


5. Lymphogranulomatose (Kas. Nr. 13). 
Der Fall mit der Sternbergschen Krankheit, der untersucht 
wurde, wies eine hohe S. R., subfebrile Temperaturen sowie 
eine leichte Animie hypochromer Natur auf. Diese wurde wah- 
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rend einer Eisenbehandlung etwas gebessert. Das Serumeisen 
zeigte bei zwei Anlassen niedrige Werte, 27 bzw. 35 y. 

Niedrige Serumeisenwerte bei Lymphogranulomatose, von 
60—23 7%, wurden friiher bei einigen Personen im Alter von 
14—45 Jahren mit Hb-Werten, variierend zwischen 80 und 
23 % Sahli (12.5—3.6 g%), beobachtet (HEILMEYER und 
PLOTNER 1937, VAN GOIDSENHOVEN und Mitarbeiter 1938). 
HEILMEYER und PLOTNER sind der Ansicht, dass die Hypo- 
sideramie bei diesen Fallen, ebenso wie bei Infektionen, mit 
einer gesteigerten Eisenabwanderung aus dem Blutplasma in 
die Gewebe zusammenhingt. Ein hierdurch entstandener »loka- 
ler Eisenmangel im Knochenmark» soll nach Auffassung die- 
ser Autoren die Ursache der Entstehung einer hypochromen 
\namie auch bei diesen Fallen sein. Der Fall des Verf. wider- 
spricht dieser Auffassung nicht, nachdem der Eindruck er- 
weckt wurde, dass die Eisenbehandlung eine gewisse Wirkung 
hatte. 

6. Aniimie bei Myxédem (Kas. Nr. 14). 

Ein 3'%-jahriges Madchen mit schweren Myxédemzeichen zeigte 
eine deutliche Oligozytimie (Er etwa 3.2 Millionen), aber nur eine 
leichte Hb-Reduktion (Hb 10 g%). Der Hbg-Wert war deswegen 
verhaltnismassig hoch, 31—35 ( »Farbeindex» 0.99—1.12) anstatt 
des Normalwertes fiir dieses Alter von etwa 27 (— »Fiarbeindex> 
0.87). Die Hb-Sattigung der Zellen war normal (eine abnorm gestei- 
gerte Hb-Sattigung diirfte im iibrigen niemals vorkommen, eine 
abnorm niedrige hingegen, z. B. bei der einfachen hypochromen 
(Animie des Kindes (Kapitel XII) sehr wohl; die Angabe von 
SCHULTEN (1939), dass die Hb-Sittigung der Erythrozyten auch bei 
krankhaften Zustinden unter den normalen Wert (angegeben bei 
34%) »kaum oder nur selten .... abzusinken> pflegt, ist daher etwas 
irrefiihrend). Das mittlere Volumen der Erythrozyten betrug bei 
mehreren Messungen 98—99 1°, diese Makrozytosetendenz hat somit 
die Erhéhung der Hbg-Werte verursacht. Das Kind wurde an- 
fanglich 2 Wochen lang nur mit Lactoflavin 0.5 mg pro Tag ohne 
irgend eine Wirkung auf das Blut behandelt. Die Thyroideabehand- 
lung fiihrte aber allein eine successive Besserung der Blutwerte 
herbei, die nach einigen Monaten vollstandig normalisiert waren. 

Serumeisen. Dieses lag, trotz hoher M. S. R., véllig innerhalb 
des normalen Variationsgebietes und betrug 81 y%. Dies ist 
also ein Normalwert, den man bei einer orthochromen Anamie, 
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verursacht nicht durch einen Mangel an Aufbaumaterial 
(Eisen) fiir das Hamoglobin, sondern durch einen herabgesetz- 
ten Anreiz zur Erythrozytenbildung zu finden pflegt. Die 
Schwierigkeit, bei diesem Fall Venenpunktionen auszufiihren, 
verhinderte wiederholte Bestimmungen. — Das Serumbilirubin 
lag wahrscheinlich tiber dem normalen mittleren Niveau fiir das 
Alter und betrug 0.63 mg%. 

Normale Serumeisenwerte bei Hypothyreose bzw. Myxédem 
Erwachsener wurden friiher von mehreren Autoren festgestellt 
(LOCKE und Mitarbeiter 1932, MOORE und Mitarbeiter 1937b, 
SKOUGE 1939). Bemerkenswert ist, dass einer der Fille von 
MooreE und Mitarbeitern, eine 42jahrige Frau, einen Serum- 
eisenwert von 140 7% zeigte, trotzdem sie eine miissige Ani- 
mie, am ehesten von hypochromem Typus, aufgewiesen hat. 
Hb 10.7 g%, Hbe 26 (= »Fiarbeindex» 0.83). 


7. Coeliakie-Aniimie (Kas. Nr. 15). 

Zum Bilde einer ausgesprochenen Coeliakie gehdrt auch eine 
Anamie. Diese kann einmal hyperchrom sein, so wie dies bei 
der mit Coeliakie wahrscheinlich nahe zusammenhingenden 
non tropical sprue» (HESS THAYSEN) des Erwachsenen 
die Regel ist, 6fters ist jedoch die Coeliakieanamie hypochrom 
(vgl. GLANZMANN 1939) und ferrosensibel. So war dies auch 
bei dem Patienten der Fall, den Verf. Gelegenheit hatte mit 
Serumeisenanalysen zu verfolgen. 

Es handelte sich um einen Knaben, der bereits vor Erreichen des 
1. Lebensjahres sichere Zeichen fiir eine Coeliakie aufgewiesen hat. 
Wiahrend des Krankenhausaufenthaltes kam es bei ihm zur Aus- 
bildung einer missigen Aniimie, Hb 9.5 g%, Hbg 17 | Farbe 
index» 0.54). Nach einer fiinf Wochen dauernden Eisenbehandlung 
war das Hb auf 12.9 g %, spiiter auf 13.6 g % angestiegen. 

Das Serumeisen konnte sowohl wahrend der Ausbildung der 
Animie als auch wahrend deren Riickgang unter der Eisen- 
behandlung verfolgt werden. Die Serumeisenwerte sanken etwa 
parallel mit den Hb-Werten auf ein minimales Niveau von 
23 7%. Bei diesem Falle ging der Animie somit keine Hypo 
sideramie voraus. Dass ein Eisenmangel im Knochenmark abe1 
nicht desto weniger die Ursache der Anaimie war, scheint so- 
wohl auf Grund der Hypochromie als auch auf Grund der aus- 
gezeichneten Wirkung der Eisentherapie wahrscheinlich zu sein. 


| 
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Wahrend dieser nahm das Serumeisen rasch zu bis auf 86 ¥%. 
Bemerkenswert ist, dass eine nach der Behandlung durchge- 
fiihrte Eisenbelastung mit Ferr. reductum trotz friiher festge- 
stellter guter Salzsiurewerte im Magensaft und trotz der deut- 
lich hervortretenden therapeutischen Eisenwirkung keinen Ein- 
fluss auf den Serumeisenwert aufwies. Auf ihnliche Weise ver- 
hielt sich aber auch ein Teil der Falle mit einfacher hypochro- 
mer Andamie bei Kindern (vgl. Kapitel XII). Bei der Unter- 
suchung 5 Monate nach der abgeschlossenen Eisenbehandlung 
lagen die Hb-Werte tiber dem mittleren Niveau fiir das Alter, 
aber das Serumeisen war wieder bis an die Grenze einer Hypo- 
siderimie heruntergesunken und betrug 35 7%. Bei dieser 
Gelegenheit lag somit das Bild eines prianimischen Stadiums 
oder einer latenten Sideropenie vor, die bei der vorhergehenden 
Untersuchung nicht festgestellt werden konnte. Eine erneute 
Blutuntersuchung muss ergeben, ob spater auch die Andamie 
rezidivierte. —- Serumeisenwerte bei Coeliakie wurden frither 
noch nicht ver6ffentlicht. 
8. Colitis ulcerosa mit Aniimie (Kas. Nr. 16, 17). 

Colitis ulcerosa ist besonders im friiheren kindlichen Lebens- 
alter weniger gewodhnlich (vgl. BRENNEMANN 1938, Practice 
of Pediatrics). Die zwei Fille, die in die Kasuistik aufgenom- 
men wurden, diirften indessen mit dieser Diagnose bezeichnet 
werden kénnen. 

Bei dem einen Fall handelt es sich um einen 4jihrigen Knaben, 
der tiber die lokalen Symptome hinaus auch das Bild einer ausge- 
sprochenen Apathie, die nach v. Hoesstin (1939) bei schweren 
Colitiden so gewodhnlich ist, zeigte. Beide Kinder wiesen eine Zeil- 
lang eine hypochrome Animie auf. Bei dem 4jahrigen Knaben 
wurde diese wahrend einer Periode zu Hause ausgesprochen, Hb 
6.1 ¢% (= 39 % Sahli), 18 (= »Fiirbeindex» 0.58). Bei dem an- 
deren Fall, einem 24%jahrigen Madchen, kam wahrend des Kranken- 
hausaufenthaltes eine leichte Anaimie zur Ausbildung, Hb 8.6 g¢ % 
(= 55 % Sahli), Hbe 19 ( Firbeindex» 0.61). Bei beiden Kindern 
kam es nach Einsatz der Eisentherapie bald wieder zu normalen 
Hb-Werten. 

Serumeisen. Bei dem Alteren Kinde wurde das Verhalten des 
Serumeisens durch wiederholte Analysen wahrend der ver- 
schiedenen Phasen der Krankheit verfolgt. Die Ergebnisse 
werden graphisch in Abb. 27 wiedergegeben. 
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Jan. Febr. 


1939. 
CO 


Abb. 27. Colitis ulcerosa. Serumeisenwerte und ibrige 


Blutwerte wahrend verschiedener Perioden der Krank- 
heit. (  Eisenbehandlung.) 


Aus der Abbildung ergibt sich, dass das Serumeisen des 
4jahrigen Knaben auch zu Beginn der Beobachtungszeit niedrig 
war, es betrug 29 7%, trotzdem die Hb-Werte in diesem Zeit- 
punkt einigermassen gut waren. Die Temp. war in dieser Zeit 
nicht erhdht, die M. S. R. lag standig bei etwa 40 mm. In einer 
Zwischenperiode wurde einmal ein so zufriedenstellender Se- 
rumeisenwert wie 90 ¥% beobachtet. Von Juli 1939 bis 
April 1940 entwickelte sich eine kraftige Andmie. Die Hb- 
Werte sanken von 11.6 auf 6.1 g “%. Auch das Serumeisen sank 
stark, aber auch bei diesem Falle nicht vor den Hb-Werten, 
sondern ungefahr parallel mit diesen, bis auf ein minimales 
Niveau von 19 7%. Wahrend der Eisentherapie hingegen 
stieg das Serumeisen langsamer als das Hamoglobin an, so 
wie sich dies auch bei einem Teil der Fille mit einfacher 
hypochromer Aniimie (vgl. Kapitel XII) verhalten hatte und 
wie dies fiir die »Eisenmangelanamien» des Erwachsenen als 
tvpisch angegeben wurde (HEILMEYER und PLOTNER 1937). 
Der Endwert fiir Hb betrug 12.1 g% und fiir das Serumeisen 
33 7%. 

Bei dem zweiten Fall lag eine miissige Andimie, Hb 9.4 g %, 
bereits zur Zeit der ersten Eisenanalyse vor. Diese ergab einen 
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sehr niedrigen Wert, 16 y%. Eine erneute Serumeisenbestim- 
mung, 3 Wochen nachdem der Hb-Wert sich wahrend der 
Eisenbehandlung normalisiert hatte, ergab einen Serumeisen- 
wert innerhalb der normalen Variationsgrenzen, 61 y %. 
Serumeisenwerte bei Fallen mit Colitis ulcerosa wurden 
friiher nicht ver6éffentlicht. Die jetzt angegebenen Resultate 
zeigen, dass bei dieser Krankheit nicht nur in den Phasen mit 
einer Animie, sondern auch bei guten Hb-Werten eine Hy- 
posiderimie vorliegen kann. Eine Hyposideramie kann durch 
verschiedene Faktoren bedingt werden, der Umstand aber, 
dass sie bei dem einen Fall durch die Eisenbehandlung vollig 
aufgehoben werden konnte, spricht dafiir, dass auch bei dieser 
Krankheit die Hyposideramie Ausdruck allein fiir einen Eisen- 
mangel sein kann und nicht durch ein an und fiir sich vorstell- 
bares toxisches oder infektiédses Mdément bedingt sein muss. 
Dass man bei Colitis ulcerosa einen solchen Eisenmangelzu- 
stand finden kann, ist nicht tiberraschend. Die standigen 
Blutverluste mit den Faeces stellen auf die Dauer einen sehr 
kraftigen Eisenverlust dar. Kommt hierzu eine durch strenge 
Behandlung und evt. verschlechterte Resorptionsméglich- 
keiten (bei den Fiillen des Verf. doch ziemlich gute Magenazidi- 
tat) verminderte Eisenzufuhr, so muss die Eisenbilanz sehr 
ungiinstig werden und allmahlich zu einer Sideropenie fiihren. 
Beziiglich chronischer kleiner Blutungen bei Erwachsenen 
‘aus Hiaimorrhoiden, Uterusschleimhaut u. s. w.) wurde mit- 
unter die Beobachtung gemacht (HEILMEYER und PLOTNER 
1937), dass die Eisentherapie gleichzeitig damit, dass sie die 
Hib- und Serumeisenwerte steigert, auch einen giinstigen Ein- 
fluss auf die Blutungstendenz ausiibt, wodurch ein Circulus 
vitiosus-Mechanismus fiir eine Zeit abgebrochen werden konnte. 
Bereits friiher wurde angegeben, dass die Eisenbehandlung bei 
Colitis ulcerosa eine verbessernde Wirkung haben soll, die 
nicht nur der Aufhebung einer evt. Animie zugeschrieben 
werden kann. Der Mechanismus diirfte hierbei dem bei den 
Fallen von HEILMEYER und PLOTNER gleichen kénnen. Bei den 
Fallen des Verf. konnte aber kein solcher Effekt der Eisen- 
medikation auf die lokalen Darmsymptome beobachtet wer- 
den. 
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9. Blutungsaniimien (Kas. Nr. 18, 19, 20, 21, 22, 23). 

Derartige Falle sind bei Kindern im grossen und ganzen 
weniger hiufig als bei Erwachsenen, was darauf beruht, dass 
einige der bei Erwachsenen hiufigsten Blutungsursachen 
(Uleus, Krebs, Genitalaffektionen) bei Kindern kaum vorkom- 
men. In einem bestimmten Alter, der Neugeborenenperiode. 
kommen jedoch auch bei Kindern ernsthafte Blutungen vor. 
die nach der jetzt giiltigen Auffassung auf einer in diesem 
Zeitpunkt auftretenden K-Hypovitaminose beruhen sollen. Im 
folgenden soll iiber Ergebnisse der Serumeisenanalysen bei 
vier Fallen mit einem derartigen »Morbus haemorrhagicus 
neonatorum» (SALOMONSEN 1939) berichtet werden. 


Bei einem dieser Faille wurde die Blutung durch ein missiges 
Trauma im Hals bei der Schleimaufsaugung nach der Geburt aus- 
gelést. Es muss aber doch eine besondere Blutungstendenz bestan- 
den haben. Bei einem anderen Fall trat so spat wie am 10. Tage 
eine Nabelblutung auf. Die beiden tibrigen Fille hatten eine Me- 
laena, die am 2. und 3. Lebenstag einsetzte. Die Hb-Werte dieser 4 
Fille variierten zwischen 11.1—6.4 g %. 

2 weitere Falle mit Blutungsanimie finden sich in der Kasuistik. 
Der eine bezieht sich auch auf einen Neugeborenen. Bei diesem 
Kinde hatte eine intrauterin auftretende Nabelgefisszerreissung den 
Anlass einer nach der Geburt »progredierenden> (Verdtinnungs-) 
Animie, mit einem Hb von 9.4 g % am Ende der ersten 24 Std., ge- 
geben (Nabelgefassblutungen dieser Art sind nicht ganz ungewohn- 
lich; man kann sich vorstellen, dass Neugeborene, die auf diese 
Weise einen Aderlass erfahren haben, ab und zu im weiteren Ver- 
lauf irrtiimlicherweise als »essentielle» Animia neonatorum be- 
trachtet werden). Der zweite Fall betrifft ein dlteres Kind, ein 14- 
jahriges Madchen. Ihre Animie mit einem Hb von 7.2 g % wurde 
durch umfangreiches Nasenbluten ausgelést. Dass diese nicht nur 
ein Effekt des akuten Blutverlustes war (letztes Nasenbluten etwa 
1 Woche vor der Aufnahme in das Krankenhaus), geht indessen 
daraus hervor, dass der Hbg-Wert bei der Aufnahme in das Kran- 
senhaus niedrig war: 19 (»Farbeindex> 0.61). Bei Eisenbehandlung 
stieg dann der Hbg-Wert auf 26 (»Farbeindex» 0.83) und der Hb 
Wert auf 10.8 g %, bevor Pat. zur weiteren Eisenbehandlung nach 
Hause entlassen wurde. 


Serumeisen. Unabhangig von der Genese der Blutungen 
zeigte keiner der 5 Neugeborenen eine Hyposideriimie, trotz- 
dem die Blutverluste in simtlichen Fallen offenbar bedeutend 
waren und trotzdem die Untersuchungen nachher_ inner- 
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halb einer so variierenden Zeitspanne wie zwischen 42 und 16 
Tagen nach Einsetzen der Blutung vorgenommen wurden. 
Hingegen wies einer der Fille 16 Tage nach der Blutung einen 
deutlich hohen Wert, 220 ¥%, auf, um so bemerkenswerter, als 
dieser Wert unmittelbar vor dem Manifestwerden einer Kapil- 
larbronchitis erhalten wurde. Insgesamt wurden bei den 5 
neugeborenen Kindern 9 Serumeisenanalysen ausgefiihrt, und 
die Werte lagen innerhalb des Gebietes 46—220 ¥%. Der 
niedrigste Wert wurde bei einem 2 Tage alten Kind beobachtet 
und kann im Hinblick auf die in diesem Zeitpunkt vorliegende 
physiologische Hyposideramie» nicht als abnorm niedrig be- 
zeichnet werden. 

Das altere Madchen zeigte unbehandelt einen sehr niedrigen 
Serumeisenwert, nimlich 20 7%. Wahrend der Eisenbehand- 
lung stieg der Serumeisenwert successiv und ungefihr paral- 
lel mit den Hb-Werten bis 49 y% — die Behandlung war da 
noch nicht abgeschlossen. Eine Eisenbelastung mit 0.50 g Ferr. 
reductum fiihrte zu einer kraftigen Steigerung des Serumeisens. 
vor Einsatz der Therapie von 20—176 (2 Std.), — 165 (4 Std.), 

~189 (6 Std.), — 24 (15 Std.) y%. nach 18 Tagen Eisen- 
hehandlung von 58—132 (4 Std.) 7%. 
Beziiglich des Verhaltens des Serumeisens nach akuten Blut- 


verlusten liegen aus friiheren Untersuchungen bei Erwachse- 
nen sowohl klinische (HEILMEYER und PLOTNER 1937, SKOUGE 
1939) als auch experimentelle (SKOUGE 1939, SKOLD und WAL- 
DENSTROM 1940, SAKAKURA 1940) Beobachtungen vor. Diese 
wurden in der Literaturiibersicht ausfiihrlich referiert. In 
diesem Zusammenhange soll nur hervorgehoben werden, dass 
sich ergeben hat, dass akute, grosse Blutungen regelmiissig 
zu einer Hyposiderimie fiihren, die bei gewissen Fallen eine 
Zeit bestehen bleiben kann. Die Hyposideriimie wurde als auf 
einer im Verhialtnis zu dem gesteigerten Eisenverbrauch im 
Knochenmark zu langsamen Mobilisierung des Depoteisens 
beruhend aufgefasst. 

Bei Kindern haben THOENES und ASCHAFFENBURG (1934) bei 
emem Fall, einem 10jahrigen Knaben mit posthaimorrha- 
gischer Anaimie mit Hb 48 % (=7.5 g%) und Er 2.2 Millio- 
nen/emm einen Serumeisenwert von »< 52 7%» beobachtet. 
Was die hier wiedergegebenen Fille mit Blutungsandimie 
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betrifft, so stimmt das Verhalten des Serumeisens bei dem 
14jahrigen Madchen insoweit mit den friiheren Beobachtungen 
bei Erwachsenen tiberein, als es unbehandelt eine deutliche 
Hyposideriimie aufgewiesen hat. Dass das Serumeisen wahrend 
der Behandlung parallel mit den Hb-Werten anstieg, steht 
hingegen zu gewissen fritheren Erfahrungen tiber eine hart- 
nackig persistierende Hyposideraimie im Widerspruch, steht 
aber mit den von Verf. in gewissen Fallen erhaltenen Ergeb- 
nissen in Einklang (vgl. auch THOENES und ASCHAFFENBURG 
1934), die sich auf die einfache hypochrome Anamie beziehen 
(vgl. Kapitel XII). — Im vorliegenden Fall war eine deutliche 
Ursache des wiederholten Nasenblutens in Form von lokalen 
Gefissveriinderungen vorhanden, man kann sich aber auch 
vorstellen, dass sich ein Circulus vitiosus-Mechanismus zwi- 
schen dem Eisenmangel und der Blutungstendenz allmah- 
lich eingespielt hat. Dass Eisenmangel bei einem Teil der 
Kinder mit rezidivierender Epistaxis ein beitragendes Ursachen- 
moment fiir die Blutungen sein kénnte, ist eine vorstellbare. 
bisher aber noch unbewiesene Mdéglichkeit. 

Bei den neugeborenen Kindern verhielt sich das Serumeisen 
auf eine vodllig abweichende Weise. Bei diesen kam es niemals 
zur Ausbildung einer Hyposideramie, trotzdem die Blutverluste 
bedeutend waren. Es ist nicht méglich, fiir dieses Verhalten 
eine sichergestellte Erklirung zu geben. Theoretisch kénnte 
man sich vorstellen, dass dies entweder auf einem im Ver- 
gleich zum Erwachsenen posthamorrhagisch weniger inten- 
sivierten Eisenverbrauch im Knochenmark oder auch einer 
besser reagierenden Eisenzufuhr aus den Depots, besonders 
aus der in diesem Stadium reichlich mit Eisen versehenen 
Leber, beruht. 

Auch wenn der akute Blutverlust beim Neugeborenen an- 
fanglich zu keiner Hyposiderimie fiihrt, so muss doch bei 
diesen Fallen die Gefahr einer spater, wahrend des 1. Lebens- 
jahres, auftretenden wirklichen Sideropenie iiberhangend sein 
(ein solcher Faktor kann das Auftreten der Anadamie bei Fall 
14, Kapitel XII, begiinstigt haben). Die Wichtigkeit einer lang- 
dauernden und kraftig durchgefiihrten Eisentherapie bei allen 
Fallen mit Morbus hamorrhagicus neonatorum liegt deswegen 
klar vor. 


= 


KAPITEL XIV. 
Das Serumeisen bei Infektionen. 


Das Verhalten des Serumeisens bei Infektionskrankheiten 
wurde von mehreren Autoren untersucht, am friihesten von 
THOENES und ASCHAFFENBURG (1934). Im folgenden soll iiber 
die Beobachtungen berichtet werden, die vom Verf. bei den 
Serumeisenanalysen einer Anzahl von Fallen mit akuten und 
chronischen Infektionen bei Kindern gemacht wurden. Im 
Anschluss hieran soll die Infektanathie und ihre Genese kurz 


hbesprochen werden. 


I. Akute Infektionen. 
Pneumonia lobaris. 


Serumeisenanalysen wurden bei 16 Kindern im Alter von 
Jahren mit lobairer Pneumonie ausgefiihrt. Sie wurden 
alle mit Sulfapyridin behandelt, das — unabhangig von der 
vorherigen Dauer der Erkrankung — regelmiissig wahrend der 
ersten 24 Stunden nach der Aufnahme zu einer Krisis oder be- 
ginnenden Lysis fiihrte. Insgesamt wurden 27 Analysen ausge- 
fiihrt. Die Ergebnisse derselben finden sich in Tabelle 40 
(friiher in einer vorlaufigen Mitteilung bereits ver6éffentlicht). 

Aus der Tabelle ergibt sich, dass das Serumeisen vor dem 
Fieberabfall durchgehend niedrig lag, doch nicht immer al- 
norm niedrig, sondern von 59—28 y°/o (die untere Normal- 
grenze diirfte fiir dieses Alter mit etwa 40 y°/o angegeben wer- 
den). Eine Parallelitat zwischen der Dauer der Erkrankung 
und dem Schweregrad des Prozesses einerseits und dem Grade 
der Serumeisenabnahme andererseits scheint nicht vorzulie- 
gen. Ein Kind, das 5 Tage hoch fieberte, hatte einen Serum- 
eisenwert von 52 y°/o, ein Kind, das 11/2 Tage krank war, nur 
einen von 28 y°/o. Der letztgenannte, niedrigste Wert lag frei- 
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Tabelle 40. 


Serumeisenwerte bet Fallen von Lobdrpneumonie.' 
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— 
= dor Face Tag wiihrend der | 
Nr. Name | Alter a mit Fieber | 
Bd 3 7 J.] Lysis 2 Tg. lang]11.7 85) — 
2 P.J. Krise 11.1 7 
B. W./ /12 J. 13.2 — |103 
4 A. © 5 Lysis 2 Tg. lang] 10.9 39 —-| —| 50 
5 H. O. 8 J.J} Krise 3.2, 69 — 
6 L. I J. 12.1 38 | — 157 
7; MA | —|—|—| - 
12.0 }|—|—|— |= 26, — 92 
BX 14.0} == 187 | 
10 GL 3 9 J.] Lysis 14 Tg. lang} 12.8 |—|— — — | 48 
11; BR. J 3 & J.] Krise 13.0}—|—/|—_ — | 60 — - 
io! 82. — — | 
13. B. 12.9) —|—| — — | — | — [110 
14 R. S 3:8 J. 14.5]/—|— —, 85 — 137 
O. 6 10.2j;—|— —| =28] — 51 
16 H.-G. B. 6 13.4J—|—'—| =42] — 
' Siimtliche Fille mit “M. u. B. 693* behandelt. 


lich bei einem Fall vor, der einen verhiltnismiissig niedrigen 
Hb-Gehalt aufgewiesen hat, nimlich 10.2 g®/o. Wahrend des 
Tages nach Einsetzen der Krisis bzw. Lysis hielt sich das Se- 
rumeisen immer noch durchgehend niedrig, bei 5 Fallen von 69 


—26 


7°/o. 


Werden die Werte fiir die 24 Stunden unmittelbar vor und 
unmittelbar nach dem Fieberabfall zusammengeschlagen, so 
wird fiir 12 Bestimmungen ein mittleres Niveau von 42.6 y°/o 
erhalten; 6 der Werte kénnen als direkt abnorm niedrig be 
zeichnet werden. 


Wahrend der weiteren Rekonvaleszenz zeigen die Serum- 
eisenwerte eine bedeutende Streuung, von 48—187 y°/o. Doch 
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findet sich wahrend dieser Zeit kein sicher abnormer Wert. 
Das mittlere Niveau fiir 15 Analysen vom 2.—8. Tage nach 
dem Fieberabfall betriagt 95.9 y°/o; dies kann als recht gut dem 
normalen mittleren Niveau dieser Altersgruppen entsprechend 
angesehen werden. Auch wenn dieser Wert durch einige be- 
sonders hohe Werte teilweise »nach oben verschoben» wurde 
(oreaktive Hypersideramie», vgl. die Besprechung), so zeigen 
doch diese Ergebnisse, dass die Hyposiderimie auch bei einer 
so schweren Infektionskrankheit wie einer lobiren Pneumonie 
schnell zuriickgeht, nachdem der aktive Prozess zur Ruhe ge- 
kommen ist. 

Von friiheren Untersuchern haben SKOUGE (1939) und HiR- 
VONEN (1940) Serumeisenwerte bei Pneumonie- und Broncho- 
pneumoniefallen Erwachsener angefithrt. Auch die Ergebnisse 
dieser Untersucher zeigen eine Hypesiderimie mit einer Ten- 
denz zu einem schnellen Riickgang nach dem Temperaturfall. 


Polyarthritis acuta. 


In Tabelle 41 wurden die Ergebnisse einer Anzahl von Se- 
rumeisenanalysen bei Kindern mit akuter Polyarthritis — in 
gewissen Fallen durch eine Endocarditis kompliziert — zu- 
sammengestellt. 

Aus der Tabelle ergibt sich, dass das Serumeisen wihrend 
des akuten Stadiums der Polyarthritis danach tendiert, niedrig 
zu liegen. Bei den angefiihrten Fallen lisst sich ein recht in- 
timer Zusammenhang zwischen dem Schweregrad des Prozes- 
ses, der S. R.-Steigerung und der Hyposiderimietendenz er- 
kennen. Eine allgemeine Besserung fiihrt auch zu ansteigenden 
Serumeisenwerten. Dies ergibt sich am deutlichsten aus dem 
niher verfolgten Fall Nr. 1. Bei diesem kam es wahrend des 
ersten Monates der Krankheit mit einem fast septischen, beein- 
trachtigten Allgemeinzustand (Blutkultur neg.) zur Ausbildung 
einer leichten, fast orthochromen »Infektanimie». Hb sank 
von 12.1 auf 10.5 und 9.2 g®/o, Er von 4.0 auf 3.5 Millionen. 
Das Serumeisen fiel gleichzeitig von 44 auf 27 y°/o. Nachdem 
die Krankheit allmahlich in eine weniger aktive Phase iiber- 
gegangen war, erholten sich die Hb-Werte ohne eine beson- 
dere Eisenmedikation von 9.2 auf 10.5 und 14.2 g®/o. Auch 


20 


| 


SON VAHLQUIST 


. 


= 


AI Tl 
“AQ aye 68 


6€ XI 
OFA’ 
68 AT Se 


OF TITS 

“Iqaje 68°X'6 
TITA'ST 
“ TIA 9G 
68° IIA ‘OT 
TATE 


JL 
uley 
—8E “Sy, 0092307 
gles 

Bajo 
osuey 


[uqajqns wesury 


4310S ,OF—6E 


IA TT 


-opug + 


‘ow 


"A 


‘99S 
+ 
+ ‘oe 


‘dura, 


esousel( 


ry 
NT 


‘IN 


‘IP 


» 
306 
2 o tf | 
Oc sna na 
ao + 
& ox 
ON 
om ~ 


DAS SERUMEISEN 307 


jetzt wurde das Serumeisen ungefahr parallel mit dem Hb- 
Wert verandert, es stieg von 27 auf 60 und 112 y°/o. 

Serumeisenanalysen bei akuter Polyarthritis wurden friiher 
bei einer Anzahl erwachsener Personen ausgefiihrt. HEILMEYER 
und PLOTNER (1937) stellten bei einem fieberhaften Fall Se- 
rumeisenwerte von 39 und gelegentlich eines Rezidivs bei dem- 
selben Fall von 28 y°/o fest. Bei einem subfebrilen Patienten 
mit einer S. R. von 116 und einem Hb von 70 °/o (= 10.9 g®/o) 
fanden sie einen so niedrigen Wert wie 15 y/o. Zwei fieber- 
freie Falle mit nur unbedeutend erhéhter Senkungsreaktion 
wiesen hingegen gute Serumeisenwerte, 73 bzw. 110 y°/o, auf. 
— SKOUGE (1939) beobachtete bei einer 21jihrigen Frau mit 
»Rheumatismus acutus» einen Wert von 19 y°/o. Unter seinen 
16 Fallen mit »chronischer, rheumatischer Infektion» fiihrte 
er auch 2 Fille mit »Rheumatism. subac.» an. Dass der eine 
Fall einen so niedrigen Wert wie 15 y°/o aufgewiesen hat, kann 
darauf beruht haben, dass gleichzeitig eine missige hypochro- 
me Anidimie vorlag. Der andere Fall wies bei guten Hb-Werten 
und einer Temp. von 38° einen Serumeisenwert von 25 y®/o 
auf. Eine weitere Anzahl von Werten wurde von HIRVONEN 
(1940) angefiihrt. 

Bei den jetzt angefiihrten Ergebnissen ist es deutlich, dass 
die akute (und subakute) Polyarthritis im floriden Stadium 
danach tendiert, eine Hyposideramie zu ergeben. Gewisse Be- 
obachtungen sprechen dafiir, dass zwischen der Schwere des 
Prozesses und dem Grade der Hyposiderimie eine Korrelation 
vorhanden ist, insoweit nicht das Serumeisen unter dem Ein- 
fluss eines von vorneherein vorhandenen oder durch die Infek- 
tion hervorgerufenen (vgl. weiter unten) Eisenmangelzustan- 
des gestanden hat. 


Nephritis. 


Einige der in Tabelle 42 zusammengestellten Nephritisfalle 
zeigten Hb-Werte an der unteren Grenze, bei keinem der unter- 
suchten Kinder lag aber bei der Untersuchung eine manifeste 
Anamie vor. 

Aus der Tabelle ergibt sich, dass die erhaltenen Serumeisen- 
werte bedeutend variierten, von 28—120 y°/o. Der niedrigste 
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Wert diirfte aber unter dem Einfluss einer akuten Rachenin- 
fektion gestanden haben, die einen Tag nach der Blutentnahme 
manifest wurde und bereits am Abend des Tages, an welchem 
die Probe entnommen wurde, zu einer Temperatursteigerung 
von 39.6° gefiihrt hatte. Bei »unkomplizierten» Nephritiden 
wurden im akuten Stadium Werte herab bis zu 36 y°/o ange- 
iroffen. Dass die Hyposideraimie nicht einmal in dieser Phase 
obligatorisch ist, ergibt sich indessen aus Fall 4, der in einer 
Periode mit Albuminurie und einer Reststickstoffsteigerung 
knapp 2 Wochen nach der Erkrankung einen so hohen Wert 
wie 120 y°/, aufwies. Werte innerhalb der normalen Varia- 
tionsgrenzen zeigte auch ein Fall mit einer nach Sulfapyridin- 
medikation aufgetretenen, schnell voriibergehenden Hamatu- 
rie, sowie zwei auch in Tabelle 42 aufgenommene Faille mit 
ciner Nierenaffektion mit einem mehr‘chronischen Verlauf der 
Nephritis bzw. mit Nephrosecharakter. 

Serumeisenwerte bei Nephritis wurden friiher aus Untersu- 
chungen bei Erwachsenen angefiihrt. HEILMEYER und PLOT- 
NER (1937) fanden bei einem Fall mit akuter Glomerulonephri- 
lis einen Wert von 35 y°/o. SKOUGE (1939) erhielt bei 2 Fallen 
mit subakuter Nephritis sowie Odem, einem Reststickstoff von 
> 200 mg®/o ferner ausgesprochener orthochromer Animie 
Serumeisenwerte von 61 und 97 y°/o (bei 7 Fallen mit Nephritis 
chron., z. T. im Uramiestadium, fand SKOUGE Werte zwischen 
35 und 160 y°/, ohne direkte Abhangigkeit von einer in ge- 
wissen Fallen vorliegenden Andmie; er betrachtet diese Werte 
als »durchwegs erniedrigt». Pathologisch niedrig sind aber 
nur einige der Werte). — Die Nephritiden scheinen somit 
nicht den Krankheiten anzugehéren, die eine besondere Ten- 
denz besitzen eine Hyposideramie hervorzurufen, wenn man 
auch in gewissen Fallen, sowohl frischen akuten wie chroni- 
schen, niedrige Serumeisenwerte antreffen kann. 


Akute Infektionen anderer Art. 


Verf. hat sporadisch Serumeisenanalysen auch bei akuten In- 
fektionen anderer Art ausgefiihrt, bei Fallen mit akuter Hals- 
infektion, Pyelitis u. s. w. Unabhangig von der Art der Infek- 
tion lag das Serumeisen wahrend des hoch fieberhaften Sta- 
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diums niedrig, ging aber bei den meisten Fillen rasch wieder 


zur Norm nach Riickgang des Fiebers. 


Geringfiigige, die Temperatur nicht beeinflussende banale 


Infektionen vom Typus einer Rhinitis, Bronchitis u. s. w. schei 
nen zu keiner Hyposideramie zu fiihren. In diesem Zusammen 
hang kann angefiihrt werden, dass 30 bei der Schuluntersu 
chung (vgl. Kapitel IX) angetroffene Falle mit einer S. R. > 
12 mm/1 Std. — Maximum 28 mm/1 Std. — niemals einen Se 
rumeisenwert < 45 y°/o aufgewiesen haben. Das mittlere Se 
rumeisenniveau bei diesen Kindern mit leichter bis massig er 
héhter S. R. betrug 95.4 + 5.6 y/o, dieser Wert kann nicht al 
abweichend von dem fiir das Alter normalen angesehen wer 
den. 


~ 


Die grundlegenden Beobachtungen iiber das Verhalten de 
Serumeisens bei akuten Infektionen wurden von THOENES und 
ASCHAFFENBURG (1934) gemacht. Bei einer grossen Anzahl voi 
Kindern mit Scharlach, Diphtherie, ferner Morbilli fanden si 

mit weitgehender Gesetzmissigkeit» eine Senkung des Serum 
eisenniveaus wahrend der ersten Krankheitstage. Spater stieg e. 
rasch wieder auf normale Werte. Bei nicht wenigen Fille: 
kam es nach der Hyposiderimie zu einer gelegentlichen »reak 
tiven» Hypersiderimie, wobei Werte bis zu 240 y°/o verzeichn 
wurden. Eine direkte Parallelitat zwischen dem Schweregrai| 
des Prozesses und dem Grad der Hyposideriimie konnte naci: 
Ansicht dieser Autoren nicht festgestellt werden. Komplikatio 
nen wurden bei mehreren Fallen friithzeitig durch eine nac!: 
dem akuten Stadium persistierende Hyposiderimie aufgedeckt 

Die Beobachtungen tiber eine voriibergehende Hyposidera 
mie im Zusammenhang mit einer akuten Infektion wurden spi 
ter von vielen Seiten bestatigt (HEILMEYER und PLOTNER 1937 
SKOUGE 1939, BUCHMANN und HEYL 1939, VAHLQUIST 193% 
SCHAEFER 1940c, HIRVONEN 1940). Hierbei konnte auch ein 
Senkung des Serumeisens bereits vor dem Auftreten des Fi 


bers, z. B. wihrend der letzten Tage einer Morbilli-Inkubation. 


beobachtet werden (SCHAEFER 1940b). 
Die verschiedenen Theorien iiber die Genese der Infektions- 
hyposiderimie wurden friiher besprochen (vgl. die Literatu 
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iibersicht). Nach der jetzt gebrauchlichen Anschauung (HEIL- 
MEYER und PLOTNER 1937) soll sie auf einer erhéhten Ejisen- 
aviditat der Gewebe, besonders des Reticuloendothels, bei der 
Infektabwehr» beruhen. 


Chron. Infektionen. 
Tuberkulose. 


In Tabelle 43 sind die Ergebnisse von Serumeisenanalysen 
bei 17 Kindern mit tuberkulésen Infektionen in verschiedenen 
Stadien angeftihrt. Das Alter der Kinder schwankte zwischen 
5 Mon. und 11 Jahren. Die Fille sind so angeordnet, dass die 
Aktivitat des tuberkulésen Prozesses, wie sie aus dem klini- 
schen Bild und dem weiteren Verlaufe sich ergab, mit steigen- 
der Nummer abnimmt. Die zwei Falle mit Erythema nodosum 
wurden fiir sich am Ende der Tabelle placiert. 

Aus Tabelle 43 ergibt sich, dass viele der Tuberkulosefalle 
niedrige Serumeisenwerte aufgewiesen haben, in zahlreichen 
Fallen (Nr. 1, 2, 5, 6, 7, 8 und 16) abnorm niedrige. Bei einem 
dieser Falle (Nr. 16) lag gleichzeitig auch eine leichte Anaimie 
mit einem Hb von 8.8 g®/o vor, bei zwei anderen (Nr. 1 und 6) 
Hb-Werte an der Unterkante des Normalen; das Serumeisen 
lag aber auch bei den tibrigen trotz zufriedenstellender Hb- 
Werte, von 11.7—12.4 g®/o, niedrig. 

Die in der Tabelle angefiihrten Ergebnisse deuten die Még- 
lichkeit an, dass auch bei der Tuberkulose ein Zusammenhang 
zwischen der Aktivitit des Prozesses und der Serumeisensen- 
kung vorliegt; das mittlere Niveau der 9 aktiven, verglichen 
mit den 6 stationiren bzw. regressiven Prozessen, unterschei- 
det sich um 43 und 70 y°/,. Bei erneuter Untersuchung nach 2 
Wochen—2 Monaten zeigten 4 Kinder mit stationaren oder 
regressiven Prozessen in 2 Fallen (Nr. 4 und 8) ungefahr un- 
veranderte Werte, in einem Fall (Nr. 10) eine angedeutete Stei- 
gerung und in einem anderen Fall (Nr. 11) eine recht kraftige 
Steigerung von 46 auf 83 y°/o. 

Beziiglich des Verhiltnisses zwischen Serumeisen und S. R. 
ist beachtenswert, dass Fall Nr. 1 (Hb 10.0 g®°/o) und Nr. 2 (Hb 
12.4 g®°/o) Serumeisenwerte von 25 bzw. 38 y°/o aufwiesen, 
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rend die M. S. R. nur unbedeutend erhéht war. Der innerhalb 
oi einer Woche letale Verlauf zeigt, dass der Serumeisenwert bei 
diesen Fallen eine richtigere Vorstellung iiber die Prognose als 
= | die M. S. R. gegeben hat. Andererseits zeigte Fall Nr. 9 in der 
aktiven Phase einen vollstandig normalen Serumeisenwert mit 
einer S. R. von 49 mm/1 Std., die im Steigen begriffen war. 
Von den beiden Fallen mit Erythema nodosum zeigte nur 
der, der mit einer massigen Anémie kombiniert war, einen sehr 
niedrigen Serumeisenwert. Der andere zeigte einen Wert an 
der unteren Grenze des Normalen. Beide Kinder waren im 
Augenblick der Untersuchung afebril, wiesen aber eine be- 
trichtlich erhéhte S. R. auf. 
Bei der Untersuchung Erwachsener fanden HEILMEYER und 
: PLOTNER (1937) ferner SKOUGE (1939) bei schwereren Tuber- 
kulosefillen regelmiissig eine Hyposideriimie. HEILMEYER und 
PLOTNER sind sogar der Auffassung, dass die Aktivitat des tu- 
berkulésen Prozesses sich im Verhalten des Serumeisens emp- 
findlicher abspiegelt als in dem der Temperatur und der S. R. 
In bemerkenswertem Gegensatz zu diesen Ergebnissen stehen 
die von THOENES und ASCHAFFENBURG (1934), die sie bei Kin- 
dern friiher erhalten haben. Bei 10 Fallen — worunter sich ein 
- Teil offenbar sehr schwerer befand — fanden sie Fe-Werte 
innerhalb der normalen Variaticnsgrenzen, von 60 bis 113 y°/o. 
: Diese von einander abweichenden Ergebnisse kénnten die An- 
nahme veranlassen, dass der kindliche Organismus gegen den 
tuberkulésen Prozess eine von der des Erwachsenen abwei- 
S chende Reaktionsweise besitzt. Die jetzt vorgelegten Ergebnis- 
se stiitzen aber eine derartige Vermutung nicht. Die Hyposider- 
imie tritt hier, wie wir gesehen haben, in zahlreichen Fallen 
hervor. Auch SCHAEFER (1940b) behauptet, ahnliche Beobach- 
- tungen angestellt zu haben. Inwieweit die abweichenden Ergeb- 
nisse von THOENES und ASCHAFFENBURG durch Unterschiede 
methodischer Art bedingt wurden, entzieht sich der Beurtei- 
lung. 


Chronische Polyarthritis. 


Chronische rheumatische Affektionen sind fiir das Kindes- 
alter ungewohnlich. Ein besonderes, nicht allzu gut abgegrenz- 
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tes Krankheitsbild mit chronischen Gelenkverinderungen stellt 
der M. Still dar. Verf. hatte Gelegenheit, 2 solche Fille zu un- 
tersuchen (vgl. Tabelle 51, Kapitel XVI); es handelte sich um 
Knaben von 15 bzw. 9 Jahren, mit ausgesprochenen Gelenk- 
veranderungen, Muskelatrophien, Lymphdriisenvergrésserun- 
gen. Der altere Knabe zeigte eine deutliche orthochrome Ani- 
mie mit einem Hb von 7.9 g°/o und Hbe 27. Das Serumeisen 
zeigte ungeachtet dessen bei diesem Fall wie auch bei dem an- 
deren véllig normale Werte, 71 bzw. 75 y°/o. Dies stellt einen 
weiteren Beweis dafiir dar, dass nicht-hypochrome Animiezu- 
stinde gewohnlich nicht mit einer Hyposiderimie verlaufen. 

SKOUGE (1939) nahm unter seine Faille mit chron. rheumat. 
Infektionen auch 2 Fille mit M. Still auf. In dem einen han- 
delte es sich um einen 13jahrigen Knaben mit »Stillscher 
Krankheit, Cirrhos. hepat.», dieser zeigte bei normalen Hb- 
Werten mit hoher S. R. ein Serumeisen von 138 y®/o. Der an- 
dere, ein 10jahriges Madchen mit »Polyarthritis chron. juven. 
Still’sche Kr.h.?», zeigte bei Hb- und Er-Werten an der 
Unterkante des Normalen und sehr kraftig erhdhter S. R. einen 
Serumeisenwert von 45 y®/o. 

Bei chron. rheumatischen Affektionen Erwachsener haben 
HEILMEYER und PLOTNER (1937) ferner SKOUGE (1939) herab- 
gesetzte Serumeisenwerte festgestellt. Die erstgenannten Auto- 
ren kamen zu der Auffassung, dass das Serumeisen in seinem 
Verhalten intimer der Aktivitét des Prozesses folgt, als dies 
SKOUGE beobachten konnte. 


Die Hyposideramie bei chron. Infektionen wurde auf diesel- 
be Weise wie bei den akuten als eine Folge der eisenverbrau- 
chenden, intensivierten Abwehrfunktionen des Reticuloendo- 
thels aufgefasst. SKOUGE (1939) gibt an, dass die niedrigen Se- 
rumeisenwerte bei den chron. Infektionen nicht selten auch 
eine Zeit noch bestehen sollen, nachdem das floride Stadium 
bereits tiberwunden ist. Er diskutiert die Méglichkeit, dass dies 
darauf beruhen kénnte, dass wahrend einer langdauernden In- 
fektion ein wirklicher Eisenmangel auftreten kénnte. Man 
kénnte sich somit einen fiir den Organismus ungiinstigen Cir- 
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culus vitiosus zwischen Eisenmangel und Infektion vorstellen, 
der eine Eisenbehandlung auch bei solchen Fallen motivieren 
wiirde, bei denen es nicht zur Ausbildung einer Anidimie ge- 
kommen ist. 


Infektanimien. 


Die Beobachtungen tiber Hyposiderimie bei Infektionen ha- 
ben gewisse neue Theorien tiber das Wesen der Infektanamien 
veranlasst. Diese sollen im folgenden in Kiirze beriihrt werden, 
vorausgeschickt werden sollen aber einige Worte iiber die 
frither gebrduchliche Auffassung tiber die Pathogenese und 
Frequenz der Infektandmien. 

Eine Infektion kann auf verschiedenen Wegen eine Animie 
hervorrufen. Sie kann zu einem gesteigerten Blutzerfall fiihren, 
der deletir wird, wenn das normale Regenerationsvermégen 
des Knochenmarks gleichzeitig durch Toxinwirkung herabge- 
setzt wird. Sie kann eine herabgesetzte Aufnahine von Eisen 
und Vitaminen auf Grund einer Anorexie, méglicherweise auch 
auf Grund verschlechterter Resorptionsméglichkeiten, durch 
verminderte Salzsiuresekretion im Magen bedingt, mit sich 
bringen (vgl. aber die Eisenbelastungsversuche von SCHAEFER 
(1940c] bei Infektionen). In gewissen Fallen kénnen besondere 
Momente einwirken, z. B. bei Nephritiden eine Hydrimie und 
Blutverluste durch den Urin. 

Gewisse schwerere, subakute oder chronische Infektionen, 
wie z. B. die Polyarthritis, Endocarditis lenta, andere Sepsis- 
formen, Pyelitiden, Nephritiden, fiihren in grossem Ausmasse 
zu einer Animie, und zwar sowohl bei Kindern als auch bei 
Erwachsenen. Diese notorisch eine Anamie hervorrufenden In- 
fektionstypen sind indessen (abgesehen von den Pyelitiden) 
wahrend der ersten Lebensjahre eher weniger gewohnlich als 
in spateren Jahren und erklaren nicht, weswegen die Infektana- 
mien gerade in diesem Alter besonders frequent sein sollen, wie 
dies oft angegeben wird (vgl. BAAR und STRANSKY 1928, VOGT 
1939). Es ist offenbar so, dass die grosse Mehrzahl der sog. In- 
fektanaimien bei Kindern im Zusammenhang mit Infektionen 
von an und fiir sich relativ leichter Art — Nasopharyngitiden, 
Otitiden, Bronchitiden, Dyspepsien — diagnostiziert wird. Bei 
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ilteren Personen wiirde man nicht vermuten, dass diese einen 
anamisierenden Effekt ausiiben, bei kleinen Kindern hat man 
aber eine solche Méglichkeit in Betracht gezogen, da deren 
hamatopoetischer Apparat fiir Noxen empfindlicher ist als 
bei alteren Kindern und erwachsenen Personen. 

Diese Auffassung tiber die animiehervorrufende Wirkung re- 
lativ missiger, evt. rezidivierender Infektionen ist schwer zu wi- 
derlegen aber auch schwer zu beweisen. Es scheint aber Verf. 
wahrscheinlich zu sein, dass die Frequenz der Infektanimien in 
den friihen Kinderjahren tibertrieben wurde und dass zahlrei- 
che, vielleicht die Mehrzahl der sog. Infektandmien in diesem 
Alter in Wirklichkeit mit Infektionen komplizierte bereits 
vorher bestehende Andmien mit Eisenmangelgenese darstellen. 
Dies u. a. aus folgenden Griinden: 

1. Bei den sicher durch eine Infektion bedingten Animien 
(bei Polyarthritis u. s. w.) sieht man seltener den ausgespro- 
chenen hypochromen Charakter, der wenigstens in Skandina- 
vien und in den anglosachsischen Landern bei der Majoritat 
der kindlichen Anaémien vorhanden ist, und zwar unabhangig 
davon, ob diese mit Infektionen kombiniert sind oder nicht: 
der hypochrome Charakter ist nach gewissen Untersuchern 
(vgl. LUNDHOLM 1939, Moore 1940) kennzeichnend fiir eine 
Eisenmangelgenese. 

2. Wahrend die Anamien bei Infektionen, ausgelést durch 
notorisch andmieerzeugende Infektionsarten (Polyarthritis 
u. s. w.), sich nach den meisten Autoren einer Eisentherapie 
gegeniiber refraktar verhalten, ist die weit tiberwiegende Mehr- 
zahl der Andimien bei Kindern einer solchen Behandlung gut 
zugdnglich. Wenn dieses Verhalten bereits vor einigen Dezen- 
nien fiir mehr als eine geringe Anzahl von Forschern klar ge- 
wesen wire (wie LICHTENSTEIN 1917), so ist es kaum wahr- 
scheinlich, dass der Begriff Infektanaimie (ebenso wenig wie 
der in diesem Zeitpunkt gepragte Begriff alimentartoxische 
Anamie) eine solche Rolle gespielt hatte, wie dies der Fall war 
und — besonders in der deutschsprachigen Literatur — noch 
immer der Fall ist. 

3. Das ohne Zweifel sehr oft beobachtete Zusammentreffen 
von Andmie und Infektion bei kleineren Kindern hat eine na- 
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tiirliche Erklarung darin, dass in diesem Alter einer der haupt- 
sichlichen Anliasse eines Aufsuchens des Arztes akute Infektio- 
nen sind (zu deren Zustandekommen die Animie direkt zu 
disponieren scheint [MACKAY und GOODFELLOW 1931, USHER 
und Mitarbeiter 1935|), wahrend eine einfache, nicht mit Infek- 
tionen oder anderen Krankheiten komplizierte Andmie selten 
eine drztliche Untersuchung veranlasst (2 Fille auf 20 im Ma- 
terial des Verf.). 

Serumeisenanalysen haben nicht ein Differentialdiagnosti- 
kum fiir die Abtrennung der echten Infektanimien von den 
mit Infektionen zufallig zusammen vorkommenden Animien 
werden kénnen, da die ersteren ebenso regelmiissig mit einer 
Hyposiderimie verlaufen, wie die letzteren, in dem Masse, in 
welchem sie eine Eisenmangelgenese besitzen. Die Serum- 
eisenanalysen haben indessen gewisse neue Aspekte fiir das 
pathogenetische Geschehen gegeben; hierbei wurde auch die 
Moglichkeit eines Eisenmangels als die unmittelbare Ursache 
der mangelhaften Hb-Regeneration auch bei den echten Infekt- 
andmien diskutiert. 

HEILMEYER und PLOTNER (1937) sind nimlich der Anschau- 
ung, dass die bei Infektionen hiaiufig auftretende Hyposiderimie 
zu einem »lokalen Eisenmangel im Knochenmark» fiihren 
kann. Sie heben aber gleichzeitig hervor, dass »erst eine 
langdauernde Ejisenerniedrigung zur Abnahme der Blutwerte 
fiihrt». Als -Stiitze fiir die Auffassung der Infektaniimien als 
durch Eisenmangel bedingt fiihren diese Autoren u. a. an, dass 
sie »einen stark erniedrigten Farbeindex» zeigen (gilt nur fiir 


einen Teil ihrer Fille, vgl. weiter unten), sowie dass auch diese 
Anaimieform auf Eisentherapie reagieren soll, wenn auch we- 
sentlich triger als z. B. Blutungsanaémien und die essentielle 
hypochrome Animie. Es ist indessen auffallig, dass mehrere 
der Infektanaimien in ihrem Material bei ausgesprochener Ana- 
mie einen »Farbeindex» in der Nahe oder sogar etwas tiber 1 
aufweisen, sowie dass bei gewissen Fillen derselben (z. B. Nr. 8, 
Tabelle 22, Nr. 9, Tabelle 25) das Serumeisen nur eine massige 
Herabsetzung, in den angefiihrten Fallen auf 60 bzw. 43 y°/o, 
aufwies. Die giinstigen Ergebnisse einer Eisentherapie wahrend 
einer vorhandenen Infektion sind an Zahl zu gering, um zu 
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Schliissen zu berechtigen. Die meisten anderen Untersucher ha- 
ben wie erwahnt gefunden, dass die echte Infektanimie eisen- 
refraktar ist — so z. B. GEZELIUS (1939) beziiglich der Poly- 
arthritisanimie bei Kindern. 

SCHAEFER (1940b), der 10 Kinder mit Anadimie, verursacht 
durch schwere Infektionen (chron. Pyurie, Tbe., Pleuraempy- 
em), untersuchte, konnte durch intensive Eisentherapie (pero- 
ral und intravenés) bei gewissen Fallen das Serumeisen bis zu 
einem normalen Wert heraufbringen, konnte aber im Zusam- 
menhang damit keine Besserung der Hb- Werte finden. Er kam 
deswegen zu der Ansicht, dass die Anaimie dieser Fille, ebenso 
wie die Infektanaimie tiberhaupt, mehr auf einem Unvermégen 
des Knochenmarks das Eisen auf normale Weise auszuniitzen 
beruht, als auf einem wirklichen Eisenmangel. 

Auch gewisse Tatsachen aus den Untersuchungen des Verf. 
sprechen dagegen, dass die Hyposideramie und eine hierdurch 
verschlechterte Eisenversorgung die Ursache der Infektanimi- 
en sein soll. Bei dem oben wiedergegebenen Fall (Nr. 1 Tabelle 
41) mit akuter Polyarthritis, der waihrend der Entwicklung 
einer Anaimie verfolgt wurde, lag das Serumeisen nicht ausge- 
sprochen unterhalb des Normalen bereits bevor die Hb-Werte 
zu sinken begannen, sondern sank ungefahr parallel mit die- 
sen. Bei den The.-Fallen (Tabelle 43) lagen die Hb-Werte 
durchschnittlich (Ausnahme Nr. 16) auf einem so guten Niveau 
wie 12.4 g®/o, trotzdem ein schwerer und mit Sicherheit das 
Serumeisen herabsetzender Prozess bei mehreren dieser Pati- 
enten seit langerer Zeit vorgelegen hatte. 

Dass ein wirklicher Eisenmangel in den Depots mitunter auf 
Grund des Einwirkens einer Infektion auftreten kann (z. B. bei 
schlechter vorheriger Depotfiillung oder bei einer besonderen 
Disposition zur Ausbildung eines Eisenmangelzustandes) und 
auf diese Weise auf das Blut in derselben Weise zuriickwirkt 
wie der Eisenmangel bei der essentiellen hypochromen Anadmie, 
ist nicht véllig unvorstellbar. Vielleicht sind es gerade solche 
Patienten, die in gewissen Fallen von Infektanimie einen so 
besonders niedrigen »Farbeindex» aufweisen, wie z. B. der 11- 
jahrige Knabe mit einem Hb von 56 °/o und einem » Fiarbeindex 
von 0.67, bei welchem HEILMEYER und PLOTNER im fieberfrei- 
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en Stadium einer »cav. Tbe. — mit abgesacktem Empyem» eine 
so ausserordentlich gute Wirkung der Eisentherapie auf die 
Blutwerte erhielten. 

Die bisher vorgelegten Argumente fiir die Auffassung, dass 
die Infekthyposideramie und der dadurch bedingte lokale Ei- 
senmangel im Knochenmark die Ursache der Infektanamie sein 
sollen, kénnen nicht als beweisend angesehen werden. Unter- 
suchungen bei einem grossen Material mit Serumeisenanalysen 
vor, wihrend und nach der Eisentherapie miissen ausgefiihrt 
werden, um hiertiber Klarheit zu verschaffen. 
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KAPITEL XV. 


Das Serumeisen bei akuter Hepatitis. 


Durch friihere Untersuchungen bei Erwachsenen ist bekannt 
dass die akute Hepatitis eine voriibergehende Steigerung des 
Serumeisenniveaus bewirken kann. Im folgenden soll iiber das 
Resultat von Serumeisenanalysen bei 25 Kindern mit akute: 
Hepatitis berichtet werden. Jedes dieser Kinder wurde 1—12 
mal der Serumeisenuntersuchung unterzogen. Bei einem Teil 
dieser Fille wurde ausserdem das Verhalten des Serumeisens 
nach Eisenbelastung sowie nach Leberextraktinjektion studiert 

Material. 21 von den untersuchten Hepatitisfallen kamen in 
der Zeit September—November 1939 zur Untersuchung. Wah 
rend einer damals vorsichgehenden Epidemieperiode wurde 
eine Zeitlang alle auf die Pidiatrische Klinik aufgenommenei 
Hepatitisfalle untersucht. Diese waren zum tiberwiegenden Tei 
gutartig. Eine Temperatursteigerung von iiber 38° wurde nui 
selten beobachtet. Schwerere, fortschreitende Leberschadigun 
gen wurden nicht beobachtet. Die Hyperbilirubinamie (beurteil! 
als Ikt. Index nach Meulengracht) war in der Regel nur mis 
sig, nur bei 5 Fallen wurde ein Ikt. Index > 30, maximal 51, be 
stimmt. Die Hb-Werte lagen durchgehend tiber dem dem Alte! 
entsprechenden mittleren Niveau (vgl. Tabelle 28, Kapitel LX) 
durchschnittlich bei 14.01 0.22 g®/o. Dieser Umstand kani 
nicht auf einem »Bilirubinfehler» bei der Ablesung der Hama 
tinfarbe (vgl. Kapitel X) beruht haben, da die Hyper 
bilirubinamie hierzu zu schwach war. Die gleichzeitig ermit 
telten relativ hohen Er-Werte, durchschnittlich 4.95 0.08 
Mill./emm, deuten an, dass méglicherweise ein Exsiccationsme 
chanismus wirksam war. 

Insgesamt wurden bei 19 Knaben und 6 Madchen im Alte 
von 3—12 Jahren 127 Serumeisenanalysen ausgefiihrt. Die Re 
sultate sind in der Kasuistik in Tabellenform zusammengestel! 
(Teil IV: D). Die Falle sind dort nach steigendem maximalen 
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Vert fiir den Ikt. Index geordnet. Der Tag der Entnahme der 
Untersuchungsprobe ist im Verhaltnis zum Erkrankungstag 
and nicht zum Tag der Feststellung der Gelbsucht angegeben, 
aachdem der erstere wenigstens bei Kindern leichter zu fixie- 
ren ist. Der Tag der ersten Probeentnahme variierte zwischen 
dem 2. und 15. Tag nach der Erkrankung. 
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Abb. 28. Hepatitis acuta. Verteilung der Serumeisenwerte (113 Bestim- 

mungen) und der Ikterusindex-Werte (95 Bestimmungen) bei 25 Fallen. 

Horizontale Linien = ungefihres milttleres Niveau bei gesunden Kindern 
im entsprechenden Alter. 


In Abb. 28 werden die Resultate siimtlicher bei Hepatitisfal- 
len ausgeftihrter Serumeisenbestimmungen wiedergegeben. 

Aus der Abbildung geht hervor, dass eine bedeutende Anzahl 
der Serumeisenwerte bei den Hepatitisfallen oberhalb des nor- 
malen Variationsgebietes liegt (die normale obere Grenze fiir 
die in Frage kommenden Altersgruppen diirfte bei 200 y®°/o an- 
gegeben werden kénnen). In der Tat zeigten nicht weniger als 
10 von den 25 untersuchten Fallen ein- oder einigemale Werte 
von tiber 200 y/o. Kein Wert liegt hingegen unterhalb oder 
auch nur in der Nahe der unteren Normalgrenze (berechnet zu 
$0) 
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Eine statistische Bearbeitung der erhaltenen Werte fiir das 
Serumeisen und den Ikterusindex, verteilt auf verschiedene 
Wochen, je nach dem Zeitpunkt der Probeentnahme im Ver 
hiltnis zu dem der Erkrankung, wird in Tabelle 44 wiederge 
geben. Nachdem in dieser Tabelle eine Anzahl von Versuchs 
personen mit mehreren Werten reprasentiert sind und auch dix 
Falle, welche Leberextrakt erhalten haben (vgl. weiter unten) 
mitgenommen worden sind, miissen die Resultate mit Res eva 
tion beurteilt werden. Sie geben aber doch eine Auffassun: 
iiber die Tendenz. 


Tabelle 44. Serumetsenwerte und Ikterusindex bei Fillen voi 
akuter Hepatitis wahrend der 1., 2%., 3. bzw. >3. Woche nu 
der Krkrankung. 


1. Woche 2. Woche 3. Woche 3. Woch 


Fe n; 36 16; 49.1 39; 66.7 28; 74.2 30; 48.4 
Mittelwert|} 201.7+12.3  152.7410.7 165.0414.0 131.24 8.8 


Ikt.Ind. n; 3 14; “ 30; 12.1 21; 6.5 30; 3.9 
Mittelwert 21.4 16.8+ 2.2 9.2+ 1.4 6.6+ 0.7 


Hinsichtlich des Ikterusindex zeigen die in Tabelle 44 zusam 
mengestellten Ergebnisse eine successive Senkung von einen 
héchsten Durchschnittswert waihrend der »1. Woche» von 21. 
bis zu einem niedrigsten Wert von 6.6 + 0.7 in der Zeit »> 
Wochen» (umfasst Proben vom 22. bis zum 60. Tag). 

Das Serumeisen zeigt in der 1. Woche ein so hohes mittler« 
Niveau wie 201.7 + 12.3 y°/o. Dieser Wert liegt ganz und ga 
sichergestellt héher als der Mittelwert fiir normale Kinder ent 
sprechenden Alters, fiir 11jahrige Knaben 105.1 = 7.2 y®/o unm 
fiir 11jahrige Madchen 111.5 + 6.3 y°/o. Auch wahrend der 2 
und 3. Woche liegt eine sichergestellte Erhéhung des mittlere: 
Niveaus vor, dieses liegt namlich bei 152.7 + 10.7 bzw. 165. 
+ 14.0 y°/o (die »Steigerung» von der 2. zur 3. Woche ist vol! 
kommen insignifikativ und wahrscheinlich irrefiihrend). | 
der Zeitperiode »> 3 Wochen» liegt hingegen das mittlere N 
veau bei 131.2 + 8.8 y°/,, somit nicht linger signifikati 
hoéher als bei normalen Kindern. 
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Werden alle Werte von den drei ersten Wochen zusammen- 
geschlagen, so erhailt man einen Mittelwert von 166.3 + 7.4 y°/o, 
der sichergestellt héher liegt als der Mittelwert der fiir die Zeit- 
periode »> 3 Wochen» beobachteten Werte, 131.2 + 8.8 y°/o. 
Die Differenz betragt 35.1 + 11.3 y°/o. 

Der héchste beobachtete Maximalwert betriigt 375 y®/o (Nr. 
24). Der niedrigste beobachtete Maximalwert bei Fallen, die 
durch wiederholte Analysen verfolgt wurden, liegt bei 178 y°/o 
(Nr. 15). Nicht immer steigt also das Serumeisen zu ausge- 
sprochen abnorm hohen Werten. Nicht desto weniger weist das 
Serumeisen bei dem angefiihrten Fall 15, ebenso wie bei allen 
anderen verfolgten Fiillen, ein in einer anderen Hinsicht von 
dem Normalen abweichendes Verhalten auf. Die wiederholten 
Proben zeigen nicht die spontan oszillierenden Variationen der 
normalen Individuen, sondern eine »steife» Kurve mit einer 
kontinuierlich eintretenden Steigerung und einem ebensolchen 
Ruickgang. Recht anschaulich geht dies aus einigen der in Abb. 
29 wiedergegebenen Resultate hervor. 

Uber die »Steifheit» der Kurven hinaus zeigen die in Abb. 29 
wiedergegebenen Fille auch das bemerkenswerte Verhalten, 
dass die Serumeisensteigerung zu sehr verschiedenen Zeitpunk- 
ten einsetzen und ihr Maximum erreichen kann. Dies tritt auch 
dann hervor, wenn die Werte zu dem Beginn des Ikterus und 
nicht zum Tage der Erkrankung in Relation gesetzt werden. 
Friihestens wurde ein sehr hoher, wahrscheinlich maximaler 
Wert am 3. Tag nach der Erkrankung festgestellt (269 y®/o, 
Fall 1). Der spateste Zeitpunkt fiir die Feststellung eines Maxi- 
malwertes war der 20. (195 y°/o, Fall 2) oder méglicherweise 
der 29. (288 y°/o, Fall 9) Tag. 

Nur bei einer Minderzahl der Fdlle zeigen Hypersiderdmie 
und Hyperbilirubindmie ihren Maximalwert bei derselben Pro- 
beentnahme. Wahrend der Ikt. Index bis auf eine Ausnahme 
(Nr. 19) seinen héchsten Wert bereits bei der ersten Untersu- 
chung aufweist, zeigt das Serumeisen nur bei 4 der 17 verfolg- 
ten Falle (Nr. 1, 6, 10, 18) in diesem Zeitpunkt sein Maximum. 
Bei den iibrigen Fillen liegt deshalb eine steigende Serum- 
cisenkurve vor, wihrend der Ikterusindex fallt. Werte von tiber 
200 y°/o wurden so spit wie am 21. bzw. 29. Tag nach der Er- 
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krankung festgestellt (Nr. 24 und 9). Auch nachdem der Ikte- 
rusindex zur Norm zurtickgekehrt war, wies das Serumeisen 
eine Tendenz auf, betrdchtlich tiber dem mittleren Niveau zu 
verbleiben, auch wenn Werte von > 200 y/o nicht mehr beob- 
achtet wurden, nachdem die Hyperbilirubinimie ganz abge 
klungen war. 


22. 
10410 
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Abb. 29. Hepatitis acuta. Serumeisenwerte und Ikterusindex- 
Werte bei 4 Fallen mit in verschiedenen Zeitpunkten nach der 
Bil Ug _ 


Erkrankung kulminierenden Serumeisenkurven. Tag 


des Verschwindens der pos. Bilirubin- bzw. Urobilinogen- 
reaktion im Urin. Horizontale Linien =- ungefihres mittleres 
Niveau gesunder Kinder im entsprechenden Alter. 


Ein fester Zusammenhang zwischen dem Grad der Hyperbili 
rubinaémie, abgelesen im Ikt. Index, und der Tendenz zur Se 
rumeisensteigerung scheint nicht vorzuliegen. Gewiss wurde dic 
ausgepragteste und anhaltendste Serumeisensteigerung (Fe > 
200 y°/, wihrend > 11 Tage) bei dem Fall (Nr. 24) beobachtet 
der die nichsthéchste und langwierigste Hyperbilirubinami 
aufgewiesen hatte. Ubrigens wurden aber sowohl hohe Serum 
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eisenwerte bei niedrigem Ikt. Index (z. B. Nr. 1 und 6) als auch 
relativ niedrige Serumeisenwerte bei hohem Ikt. Index (z. B. 
Nr. 21 und 23) beobachtet. 

Der Umstand, dass die Serumeisensteigerung in verschiede- 
nen Zeitpunkten einsetzt und nicht bei allen Fallen zu sehr 
hohen Werten fiihrt, erklart, dass einzelne Proben bei mehre- 
ren Individuen (z. B. 3, 4, 5, 11, 13, 23) keine Andeutung einer 
Ilypersideramietendenz erkennen liessen. 

Bei einem Fall (Nr. 25) lag ausser der Hepatitis auch eine 
unspezifische Halsadenitis vor, letztere war wahrscheinlich die 
Ursache dafiir, dass sich die Temp. eine Zeit lang bei 38°—39° 
hielt. Am 8. Tage nach Erkrankung an Hepatitis wurde bei 
diesem Kind ein Serumeisenwert von 98 y°/o festgestellt. Die 
durch die Hepatitis bedingte Hypersideriimietendenz hat in 
diesem Fall offenbar verhindert, dass sich die Hyposiderimie- 
tendenz infolge der komplizierenden Infektion in gewéhnlicher 
Weise geltend macht. Inwieweit andererseits die Entwicklung 
der Hypersideramie gehemmt wurde, kann nicht entschieden 
werden, da der Serumeisenwert auch ohne Vorliegen einer kom- 
plizierenden Infektion in der 2. Woche so niedrig oder sogar 
nidriger liegen kann als bei diesem Kind (vgl. die Fille 5, 8, 9, 
11, 17 und 22). 

Bei einem Teil der Hepatitisfalle wurde das Verhalten des 
Serumeisens nach peroraler Eisenbelastung bzw. nach intra- 
muskularer Injektion von Leberextrakt untersucht. 

Aus Tabelle 45 geht hervor, dass eine Eisenbelastung mit 
0.5 g Ferrosi lactas (bei 2 Fallen 0.5 g Ferrum reduct.) in 13 
Versuchen bei 8 Individuen nur einmial (Nr. 7) eine deutliche 
Steigerung des Serumeisens mitsichgefiihrt hat, doch nicht mehr 
als um 68 y/o. Bei den iibrigen Fallen stieg das Serumeisen 
nicht mehr als héchstens um 20 y°/o, und zwar auch bei den- 
jenigen Fallen, bei denen das Ausgangsniveau des Serumeisens 
relativ niedrig war (95,122 bzw. 102 y/o bei 3 verschiedenen 
Belastungen bei Fall 17), oder wenn die Belastung so spat wie 
am 30. Tag nach der Erkrankung ausgefiihrt wurde (Nr. 16). 
Bei gewissen Fallen wurde 4 Stunden nach Zufiihrung des 
Eisens ein Riickgang des Serumeisenwertes beobachtet (maxi- 
mal 47 y°/o bei Fall 8), der nicht ohne weiteres als eine spon- 
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Tabelle 45. Serumeisenwerte nach Eisenbelastung 
hei Fiillen von akuter Hepatitis. 


22/3 
Fall Belastung mit Veriinde- 
Ee 3 Vor rung 4 Std. 
hernach 
9 15 15! Ferrosi lactas 0.50 19 
25 t D1 Ferrosi lactas 0.50 ¢ (U8) (+ 12)? 
7 14 050 ¢ 108 68 
8 13 14} 050g 166 — 47 
19 19 0.50 g 227 29) 
17:1 9 24 0.50 ¢ 95 7 
II 11 24 0.50¢) 122 14 
I 17 0.50g¢ 102 LO 
16: I } 24 Ferr. reduct. 0.50 ¢ 160 20 
6 21 Ferrosi lactas 0.50 ¢ 263 12 
30 4 » 050g; 110 7 
20: I 7 29 Ferr. reduct. 0.50 g¢ 194 9 
II 11 13 Ferrosi lactas 0.50 212 9 


' Nicht am Tage der Blutentnahme, vgl. die Kasuistik. 


Komplizierende Infektion. 3 0.19 Fe++, 


tane (Tages-) Variation betrachtet werden diirfte, da die Werte 
im tbrigen nur wenig schwanken. Das Resultat dieses und der 
folgenden Versuche soll spiiter ausfiihrlicher besprochen wer- 
den. 

Eine Injektion von Leberextrakt, der fiir Perniziosabehand 
lung bestimmt war (Campolon »Bayer» bzw. Heptomin »Ti 
ka»), wurde bei 7 Kindern ausgeftihrt, von denen 4 unmittel 
bar vor dem Versuch einen Serumeisenwert > 200 y°®/o aufwie 
sen (Tabelle 46). 

Die in der Tabelle wiedergegebenen Resultate sind nich! 
ganz leicht zu beurteilen, und zwar auf Grund der Schwierig 
keit ausschliessen zu kénnen, dass die Serumeisenkurve im 
Zeitpunkt der Ausfiihrung des Versuches die Phase erreichi 
hat, in welcher ohnedies ein Riickgang eingetreten wire. Einig: 
der Versuchsresultate deuten doch an, dass die Leberinjektioi 
an sich eine Senkung des Serumeisenwertes hervorgerufen hat 
Dies gilt besonders fiir die Falle (Nr. 16, 19 und mdéglicher 
weise auch 20), bei denen die Leberinjektion zu einer Senkun: 
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abelle 46. Vertinderungen der Serumetsenwerte nach Leber- 
extraktinjektion bei Féillen von akuter Hepatitis. 


Serum-Fe y°%, 
= nach Tagen 
rad)? 6 | 7 
2») 11 ]Campolon 5 cem.x1 i. m 212 17 - 
19 3 319 cem.x 227) —45 10 L&D 
16 6 (21 > com. 1 P63) 115 77 
94 20 ,26 cem. 2 S18} —40 143 --152 
xs 13 14! > i. —67, - 
17 17 Heptomin 4 com.x2x«2 102 | 12 44 
4 cem.x2x2 , —2 +0 139 


' Nicht am Tage der Blutentnahme, vgl. die Kasuistik. 


getihrt hat, welche nach einem oder einigen Tagen durch eine 
neue Steigerung abgelést wurde. Die Serumeisenkurve erhielt 


hei diesen Fallen hierdurch eine Zweigipfeligkeit, wie sie bei 
den unbehandelten Fallen nicht beobachtet wurde (vgl. Abb. 
29). Bei einem anderen Fall (Nr. 7) lagen die Serumeisenwerte 
cinige Tage nach der Injektion ungefahr unverandert, um spii- 
ler eine voriibergehende, wenig ausgeprigte Steigerung zu zei- 
gen. Bei den tibrigen Fallen (Nr. 8, 17 und 24) ist der Leber- 
effekt ganz unsicher, doch ist hierzu zu bemerken, dass 2 von 
diesen (Nr. 8 und 17) bei dem Versuch keine erhéhten Serum. 
cisenwerte aufgewiesen haben. Dass eine erste Probeentnahme 
cine kiirzere Zeit als 20—24 Stunden nach der Leberextraktin- 
jektion bei diesen Fallen eine nun nicht sicher hervortretende 
Senkung des Serumeisenwertes entschleiert hatte, scheint un- 
wahrscheinlich zu sein, nachdem die bei anderen Fallen beob- 
achtete Senkung noch nach mehreren Tagen fortschritt. Die 
Fille 16, 19 und 24 werden in Abb. 30 graphisch wiedergege- 
ben. 


Besprechung der Ergebnisse. 


Erhéhte Serumeisenwerte bei akuter Hepatitis bzw. »Icterus 
catarrhalis» wurden bereits friiher, in mehreren Untersuchun- 
gen bei erwachsenen Individuen, angegeben. Bereits WARBURG 
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und KReEBs (1927) haben bei einem Fall einen so hohen Wert 
wie 242 y°/o gefunden. LOCKE und Mitarbeiter (1932) fihrten 
als Mittelwert bei 5 Fallen mit »uncomplicated bilirubinaemia 
144 y°/o an, wihrend ihr Normalmaterial einen Mittelwert vor 
77 y°/o fiir Frauen und 100 y°/o fiir Manner aufweist. 


4.4. & 12 Jahre. 
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Mrankbedstag. 


Abb. 30. Hepatitis acuta. Einwirkung einer Leberextrakt- 


injektion auf die Serumeisenkurve. 7 Us = Tag des Ver- 


schwindens der pos. Bilirubin- bzw. Urobilinogenreaktion im 
Urin. Horizontale Linien = ungefahres mittleres Niveau des 
Serumeisen- bzw. Ikterusindex-Wertes bei gesunden 
Kindern im entsprechenden Alter. 


HEMMELER (1939c) war der Auffassung, dass bei Icterus c¢: 
tarrhalis »mit absoluter Gesetzmassigkeit... das Serumeise 
ganz wesentlich erhéht ist». Er gibt indessen sehr enge Norma 
grenzen an, und zwar fiir Manner zwischen 100 und 140 ° 
und fiir Frauen von 80 bis 100 y°/o. Unter Beriicksichtigui 
desjenigen normalen Variationsgebietes, das andere Unters 
cher erhalten haben, liegen 5 von seinen 10 Werten (die v: 
145 bis 260 y°/o variierten) innerhalb des normalen Variation 
gebietes. 
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rt SKOUGE (1939) gibt an, dass »hepatischer Ikterus» »teils er- 
nh héhte, teils normale und etwas erniedrigte Serumeisenwerte» 
zeigt. SKOUGE hat aber hierbei nicht zwischen Hepatitisfallen 
P und anderen Fallen von hepatischem Ikterus (Cholelithiasis, 


Tumor hepatis) unterschieden. Es ist ein Teil der letztgenann- 
ten Falle, die erniedrigte Werte aufweisen, wihrend die Hepa- 
titiden maximale Werte von 150 bis 292 y°/o zeigen. 

Die von WALDENSTROM (1940b) ver6éffentlichten 9 Fille zei- 
gen Serumeisenwerte zwischen 105 und 370 y°/o. 

Verf. hat friiher (VAHLQUIST 1939) einige Resultate von Ein- 
zelbestimmungen bei Kindern mit akuter Hepatitis vorgelegt. 
Diese ergaben Werte zwischen 61 und 14% ¥'/,. In dem nun 
vorgelegten Material zeigt ebenfalls etwa die Halfte der neu 
hinzugekommenen 21 Falle bei der ersten Untersuchung nor- 
male oder niedrig-normale Werte fiir'das Serumeisen, im fort- 
gesetzten Verlauf tritt aber bei diesen Fillen regelmissig eine 
Steigerung hervor, die freilich nicht immer zu sicher abnorm 
hohen Werten fiihrt (in einem Fall maximal 178 y®/e) aber 
doch durch ihren kontinuierlich steigenden und spater fallen- 
den Verlauf vollkommen davon abweicht, was man bei norma- 
len Individuen zu finden pflegt. Bei recht vielen Fallen fiihrt 
indessen die »Hepatitiskurve» des Serumeisens temporar zu 
einer hochgradigen Hypersiderimie, wobei der héchste beob- 
achtete Wert 375 y°/o betragt. 

Nach HEMMELER soll die langsam eintretende Steigerung des 
Serumeisens das Typische sein. »>Im Anfang bleibt das Serum- 
eisen noch relativ niedrig, steigt dann langsam an und erreicht 
die héchsten Werte erst, wenn das Bilirubin schon wieder 
sinkt.» Die Resultate, die HEMMELER wiedergibt, berechtigen 
indessen kaum zu einer solchen Schlussfolgerung. Von den 5 
in Abb. 3 seiner Arbeit wiedergegebenen Fallen, die verfolgt 
wurden, weisen 3 Werte = 200 y°/o bereits innerhalb von 5 
Tagen auf (nach Ikterusbeginn?), und fiir einen dieser Fille 
macht dieser erste Wert auch den Maximalwert aus. 

Die nun angefiihrten Resultate zeigen, dass hinsichtlich des 
Zeitpunktes des Einsetzens der Serumeisensteigerung grosse in- 
dividuelle Variationen vorliegen. Bei gewissen Fallen kann die- 
se spat mit einem Maximum am 20. bzw. 29. Tag nach der Er- 
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krankung in Erscheinung treten, bei einer nicht so geringen 
Anzahl der Fille jedoch wird der héchste Wert bereits wihrend 
der ersten Woche beobachtet, in einem Fall lag der Maximal- 
wert von 269 y°/o bereits am 3. Tag vor. Dieses variierende Ver- 
halten des Serumeisens kontrastiert mit dem der Hyperbiliru- 
binimie, welche ziemlich regelmassig rasch einen Maximalwert 
erreicht (wahrscheinlich ist dieser Wert niedriger bei Kindern 
als bei alteren Personen, wird aber rascher erreicht, vgl. SE- 
LANDER 1938). 

Es ist von Interesse, dass der Serumeisenwert bei vielen Fal- 
len eine Tendenz aufweist, sich wesentlich iiber dem mittleren 
Niveau zu halten, auch nachdem der Ikterusindex zu norma- 
len Werten zuriickgekehrt ist. Diese Beobachtung kénnte mit 
den von SELANDER (1938) vorgelegten Resultaten iibereinstim- 
men, die darauf hindeuteten, dass bei offenbar gesunden Indi- 
viduen eine langere Zeit nach einer durchgemachten Hepatitis 
noch eine leichte, verbliebene Insuffizienz der Leberfunktion 
nachgewiesen werden kann. Diese dusserte sich in seinen Un- 
tersuchungen als ein unzureichendes Ausscheidungsvermégen 
fiir Bilirubin nach Bilirubinbelastung. 

Kin fester Zusammenhang zwischen dem Grad der Hyperbi- 
lirubinamie und dem der Serumeisensteigerung tritt im vorlie- 
genden Material nicht zutage, wenn auch die héchstgradigste 
und protrahierteste Hypersideramie bei dem Fall beobachtet 
wurde, der die protrahierteste und niaichsthéchste Hyperbiliru- 
binimie unter allen Fallen aufgewiesen hat. 

SKOUGE (1939) konnte zwischen der Starke der Hyperbiliru- 
binimie und der H6éhe der Serumeisensteigerung ebenfalls 
keine Parallelitaét finden. Sein Material war indessen, wie be- 
reits erwahnt, nicht rein. Dass dieser Umstand eine grosse Rol- 
le spielt wird durch die Untersuchungen von HEMMELER 
(1939¢) offenbar, die gezeigt haben, dass Stauungsikterus, her- 
vorgerufen durch Stein oder Krebs, sich ganz anders als die 
akuten Hepatitiden verhalt und nur ausnahmsweise erhdhte 
Serumeisenwerte bedingt, gew6éhnlich normale oder niedrig- 
normale. 

Ausgehend von den Beobachtungen von HEMMELER kénnte 
man sich vorstellen, die Serumeisenanalyse zur Differential- 
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diagnose zwischen Hepatitis und Stauungsikterus auszuniitzen. 
Auf Grund der bisher bekannten Tatsachen diirfte man indes- 
sen nur so viel sagen kénnen, dass ein kraftig erhéhter Serum- 
cisenwert eher fiir Hepatitis spricht, wihrend miissig erhéhte 
Werte auch bei Stauungsikterus vorhanden sein kénnen und 
niedrige Werte oft in einem friihen Stadium bei akuter Hepa- 
titis angetroffen werden. 

Eisenbelastungen bei akuter Hepatitis wurden friiher von 
einigen Untersuchern vorgenommen. Bei intravenéser Bela- 
stung mit 10 mg Ferroeisen fand HEMMELER (1939c) eine Ab- 
wanderung, die von der bei normalen Individuen beobachteten 

nicht wesentlich» abwich. 

Bei peroraler Belastung mit 0.5 g Ferrosi lactas fand WAL- 
DENSTROM (1940b) bei 3 Hepatitisfallen mit einem Ausgangs- 
wert von 108, 215 bzw. 270 7°/, Steigerungen um 167, 70 bzw. 
25 +°/o. WALDENSTROM fiihrt diese Resultate an, um zu zeigen, 
dass die Hypersiderimie an sich nicht erklaren kann, warum 
man bei anderen mit Hypersideriimie einhergehenden Zustaén- 
den (Animia perniciosa) relativ schlechte Steigerung bei pero- 
raler Eisenbelastung erhalt. 

Die oben erwahnten Resultate des Verf. bei peroraler Be- 
lastung (0.5 g Ferrosi lactas) bei Kindern mit Hepatitis ergaben 
keine Steigerung bei den 3 Fallen, bei welchen das Ausgangs- 
niveau tiber 200 y°/o lag, und nur einmal von 10 Fiillen eine 
miassige Steigerung (68 y°/o), wenn das Ausgangsniveau zwi- 
schen 94 und 166 y°/o variierte. Diese Resultate sind bis zu ei- 
nem gewissen Grad tiberraschend. Beriicksichtigt man die Re- 
sultate tiber die normale Abwanderungsgeschwindigkeit aus 
dem Blut, so kénnen sie nur in der Weise erklirt werden, dass 
die Resorption mangelhaft ist oder Eisen bei der Passage des 
Portalblutes in der kranken Leber festgehalten wird. Die erst- 
genannte Moglichkeit erscheint wenig wahrscheinlich, da die 
Kisenresorption nicht in hohem Grad auf dem Zufluss norma- 
ler Galle in den Darm beruhen diirfte. Aber auch die letztge- 
nannte Méglichkeit ist nicht vollkommen plausibel. Man hatte 
in der kranken Leber eher eine verminderte Eisenretention er- 
wartet. Bevor weitere Tatsachen gesammelt worden sind, die 
den unterschiedlichen Ausfall der Versuche des Verf. bei Kin- 
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dern, verglichen mit den von WALDENSTROM bei Erwachsenen 
erkliren kénnen, diirften Spekulationen auf diesem Gebiet bes 
ser unterbleiben. 

Leberextraktinjektionen wurden vorgenommen, um zu sehen 
ob etwas von dem kraftigen serumeisensenkenden Effekt diese: 
Praparate auch bei anderen Hypersiderimiezustinden als bei 
Animia perniciosa zum Ausdruck kommt. Auf das Serumeisen 
normaler Individuen soll Leberextrakt nach MOORE und Mit- 
arbeitern (1939a) keine Wirkung ausiiben. 

Die nun vorgelegten Resultate bei Leberextraktinjektion bei 
akuter Hepatitis berechtigen zu keinen bestimmten Schlussfol- 
gerungen, deuten jedoch die Méglichkeit an, dass eine Senkung 
auf diesem Weg auch bei der Hypersideraimie bei Hepatitis 
ausgelést werden kann, wenn auch nur eine massige und in eini- 
gen Tagen voriibergehende. Neue gréssere Versuchsserien sind 
erforderlich, um zu entscheiden, ob unter gewissen Bedingun- 
gen (kraftige Hypersideramie) eine Senkung durch Leber- 
extraktinjektion einigermassen regelmissig ausgelést werden 


die Beurteilung der Wirksamkeit der Leberextrakte praktisch 
ausgeniitzt werden kénnte. Auf welchem Wege der Leberex- 
trakt bei der Hypersiderimie bei Hepatitis wirken sollte, ent- 
zieht sich gegenwartig der Beurteilung. Eine speziell auf das 
Serumeisen einwirkende Substanz scheint der Leberextrakt 
nicht zu enthalten (WALDENSTROM 1940b). Der Serumeisen- 
sturz bei Anadmia perniciosa nach Einsetzen der Lebertherapie 
diirfte durch die plétzliche, hochgradige Aktivierung der Zell- 
regeneration sekundir bedingt sein. 

Eine vollkommen itiberzeugende Erkldrung fiir die Hypersi- 
derdmie bei akuter Hepatitis wurde bisher nicht vorgelegt. Am 
nachsten liegt es anzunehmen, dass im Zusammenhang mit der 
Hepatitis auch die Eisenausscheidung durch die Galle ver- 
schlechtert wird, wobei das stagnierende Eisen nicht zurei- 
chend von anderen Organen aufgenommen oder auf anderem 
Weg ausgeschieden wird. HEMMELER (1939c) hat eine derar- 
tige Theorie ver6ffentlicht. Er fiihrt nach EPPINGER (1937) an. 
dass die Eisenausscheidung mit der Galle bei normalen Indi- 
viduen taglich etwa 10 mg betraigt. Andere Untersucher haben 


kann und ob dieser Effekt in solchem Fall méglicherweise fiir 
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vesentlich niedrigere Werte angegeben, herab bis oder sogar 
unter 1 mg/Tag (vgl. LUNDHOLM 1939); auch eine Retention 
lerartiger Eisenmengen kénnte jedoch einen Einfluss haben. 
Wie Ursache des Umstandes, dass Stauungsikterus keine Hy- 
persideramie verursacht, erblickte HEMMELER darin, dass die 
lurch die Grundkrankheit (Tumor, Cholelithiasis mit Chole- 
cystitis) bedingte Tendenz zu Hyposideriimie iiberhand nimmt. 
Nicht so leicht ist es indessen zu erkliren, weswegen die Se- 
rumeisensteigerung bei Hepatitis in einem individuell stark 
variierenden Zeitpunkt im Verlauf der Krankheit ecintritt. 

Die Auffassung von SKOUGE (1939), dass die Hypersideramie 
ausser auf eine erschwerte Deposition des bei dem Blutzerfall 
freiwerdenden Eisens in der Leber auch auf eine Stérung des 
Abbaues der »Pseudohamoglobine» und evt. auf eine vermehr- 
te Auswanderung des Eisens aus den Erythrozyten im stré- 
menden Blut zuriickzufiihren sein sollte, ist nicht véllig iiber- 
zeugend. 

Is kénnte wahrscheinlich erscheinen anzunehmen, dass die 
akute Hepatitis gleichzeitig auch eine allgemeine »Retikuloen- 
dotheliose» bedeutet (Milzvergrésserung!), so dass diese Affek- 
tion verhindert, dass Eisen in diesem wichtigsten Eisenspeicher 
des Organismus aufgenommen wird. Dagegen spricht doch die 
Angabe tiber den normalen Ausfall der Eisenbelastung bei in- 
travendser Zufuhr (vgl. weiter oben). 

Der Mechanismus der Hypersiderimie bei Hepatitis kann 
noch nicht als aufgeklart betrachtet werden, die Beobachtung 
ihres Vorkommens hat aber fiir die Ansicht neue Belege erge- 
hen, dass die Leber fiir den Eisenstoffwechsel eine grosse Be- 
deutung besitzt (vgl. auch WALDENSTROM 1940b). Der Schluss 
von HEMMELER (1939c), dass »viel eher kommt der Leber als 
dem Dickdarm die Rolle des Regulators des Eisenhaushaltes 
zu’. erscheint unter diesen Umstinden berechtigt zu sein. 


KAPITEL XVI. 


Das Serumeisen bei Rachitis, Ekzem, Bronchitis 
asthmatica Diabetes und gewissen anderen 
Krankheiten. 


Serumeisenwerte bei Rachitis und kindlichem Ekzem wur 
den friiher nicht veréffentlicht. Im folgenden soll iiber Ergeb- 
nisse von Serumeisenanalysen bei einer Anzahl solcher Falle. 
sowie bei Bronchitis asthmatica, Diabetes und gewissen ande- 
ren Krankheiten, iiber welche friiher nur sparliche Angaben, 
herrtihrend von Untersuchungen bei Erwachsenen, vorliegen, 
berichtet werden. 

Rachitis. 

Insgesamt wurden 10 Rachitisfalle im Alter von 5 Mon. bis 
zu 1 Jahr und 11 Monaten untersucht. 5 dieser Kinder 
wiesen auch Spasmophilie auf. Die rachitischen Verdinderun 
gen schwankten zwischen sehr schweren und leichten, waren 
aber durchwegs von der Art, dass der Prozess als florid ange 
sehen werden konnte (réntgenologische Kontrolle bei einem 
Teil der Falle). Bei den Fallen, bei welchen keine Angaben 
liber die Behandlung in der Tabelle vorhanden sind, wurde dix 
Probe vor deren Beginn entnommen. Die Ergebnisse sind in 
Tabelle 47 zusammengestellt. 

Aus der Tabelle ergibt sich, dass die Hb-Werte der Unter 
suchten bei keinem Fall pathologisch niedrig waren; bei meh 
reren Fallen, auch bei schweren, lagen sie im Gegensatz hierzu 
iiber dem fiir das Alter normalen mittleren Niveau. 

Das Serumeisen variierte zwischen 20 und 90 y°/o, mit einem 
mittleren Niveau (10 Bestimmungen) von 45.6 y°/o. Dieser Wer! 
ist etwas niedriger als der fiir normale Kinder (58.2 + 5.6 y° 
fiir das Alter von 1—1'/z Jahren), der Unterschied ist abe: 
nicht signifikant. Nur einer der Werte (Nr. 7) war niedrige: 
als der bei normalen Kindern ermittelte. Es konnte aus den Er 
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Tabelle 47. Serwmetsenwerte bet Fiillen von Rachitis. 


gebnissen kein Zusammenhang zwischen der Schwere der ra- 
chitischen Verainderungen und der Tendenz zur Serumeisen- 
verminderung herausgelesen werden. Der niedrigste Serumei- 
senwert, 20 y°/o, lag bei einer leichten Rachitis vor, wiihrend 
ein schwerer Fall einen Gehalt von 90 y°/o aufwies. Die beiden 
alle, bei denen der Wert nach einem D-Vitamin-Stoss be- 
stimmt wurde, deuten nicht auf eine Verainderung des Serum- 
eisens im Zusammenhang mit der eingeleiteten Behandlung. Aus 
diesem Material ergibt sich auch kein deutlicher Unterschied 
zwischen den einfachen Rachitisfallen und solchen, die mit 
einer Spasmophilie verbunden waren, der Mittelwert fiir die 
ersteren betragt 47.6 y°/o, fiir die letzteren 43.6 y°/o. 

Friiher war man der Ansicht, dass die Rachitis als animisie- 
render Faktor eine wichtige Rolle spielt. Diese Ansicht diirfte 
jetzt nicht mehr giiltig sein. Dass Rachitis und Anamie sich 
oft kombinieren ist nicht verwundernswert, nachdem die Ent- 


Alter Diagnose Bemerkungen Temp. | Hb Er Fe 
P. | J. Rachitis Ausgesprochen afebr. 13.6' 5.1; 27 | 44 
9\L. Leicht. Dyspep- 
sie 11.8 4.6 26 30 
© Nach D-Vita- 
minstoss 
(500000 11.6) 3.7; 31 | 37 
Ausgesprochen 11.7; 5.2} 23 | 37 
3 mit Deform. 
Otitis, aber 
afebril 12.6 4.9 26 90 
.-O. N. 0° J.|| Rachitis + Spasmophilie Craniotabes 12.3} 4.7; 26 54 
j 
| O'S. Leicht 13.1, 5.0; 26 20 
Q 
a min. vor 4 Tg. 
500000 FE) subfebr.}. 13.3 4.2 32 55 
Miissig 38 11.1| 5.1; 22 3a 
) 
) 
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stehung beider von teilweise denselben Faktoren begiinstigt 
wird (Friihgeburt, schlechte Pflegeverhiltnisse u. s. w.). Auch 
wenn dies nicht der Fall wire, so miissten doch beide, jede fiir 
sich gew6hnliche — friiher noch mehr als jetzt — Krankheiten 
oft zufalligerweise zusammentreffen kénnen. Ein tieferer kau- 
saler Zusammenhang diirfte ausgeschlossen sein, seitdem man 
zeigen konnte, dass die Rachitis ausheilen kann, ohne dass die 
Animie hierdurch in irgendeiner Weise beeinflusst wird (vgl. 
ROMINGER 1937). Dass auch bei einer schweren Rachitis vollig 
normale Hb-Werte vorliegen kénnen, ergibt sich auch deutlich 
aus den hier angefiihrten Fallen. Das Ergebnis der Serumeisen- 
analysen stellt eine weitere Stiitze fiir die Auffassung dar, dass 
der rachitische Prozess, der in gewisser Hinsicht den Mineral- 
stoffwechsel des Organismus stark beeinflusst, doch den Eisen- 
stoffwechsel ziemlich unberiihrt ldsst. 


Ekzem. 

In Tabelle 48 wurden die Ergebnisse der Serumeisenanalysen 
von 18 Kindern im Alter von 2'/s Monaten—1i1 Jahren mit 
Hautatffektionen, hauptsaichlich Ekzem von variierender Aus- 
dehnung und unterschiedlichem Schweregrad, zusammenge- 
stellt. 

Der Hb-Wert zeigte bei einem der Fille (Nr. 8) eine leichte 
Anamie an, er betrug 9.4 g®/o. Im iibrigen variierten die Werte 
zwischen 10.7 und 14.3 g®/o. 

Das Serumeisen zeigte bei einigen Fallen niedrige Werte. 
bei keinem Fall trat aber eine sichergestellte Hyposideraimic 
hervor. Der niedrigste Wert, 25 y/o, lag bei einem 1 Jahr alten 
Kind vor, dass ausser dem Ekzem auch einen Hb-Wert an der 
Grenze zu einer Andmie hatte und ausserdem am Tage nach 
der Probeentnahme eine Temperatursteigerung bis 38.4° auf 
wies. — Fille mit Erythrodermia desquamativa und Psoriasis 
zeigten vollig normale Werte. 

Der Mittelwert fiir das gesamte Material betrigt 71.3 y°/o, was 
als recht gut entsprechend dem Wert, den normale kleine Kin- 
der mit derselben Alterszusammensetzung aufweisen sollten 
angesehen werden kann. 

SKOUGE (1939) hat als seine Erfahrung angegeben, dass 
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‘Tobelle 48. Serumetsenwerte bei Fallen von Ekzema seborrhoicum 


und anderen Hautaffektionen. 


wihrend des Ausbruches eines akuten Ekzems die Serum- 
cisenwerte vermindert waren». Zahlenmissige Angaben wur- 
den aber nicht gemacht. 


Bronchitis asthmatica. 

In Tabelle 49 sind die Ergebnisse der Serumeisenanalysen 
hei einigen Fallen mit Asthmabronchitis bei Kindern im Alter 
von 2—9 Jahren zusammengestellt. Bei mehreren derselben 
waren die Atmungsbeschwerden im Augenblicke der Untersu- 
chung sehr ausgesprochen. 

Die Mehrzahl der in der Tabelle angefiihrten Serumeisen- 
werte liegt innerhalb der normalen Variationsgrenzen. Werte 
unter 40 y®/o wurden nur bei 2 Fallen beobachtet. Der eine der- 
selben (Nr. 2) hatte waihrend der unmittelbar vorausgehenden 
24 Stunden sehr beschwerliche Asthmaanfalle gehabt. Bemer- 
kenswerterweise zeigte dieses Kind 1 Woche spater einen ab- 


Nr Name (| Geschl. Alter Diagnose Temp. | Er Fe 
0? J. | Erythrodermia desq. 
afebril 10.9 127 
2 -M. M. © 0° J. | Erythrodermia desq. 
10.7; 4.0; 27 | 108 
3 L. EB. 0° J. | Ekzema universale 13.3; 4.9) 27 | 75 
i 3 J faciei ...... 11.9, 4.5) 26 6 
( E. 8. of J. universale afebril [10.7 5.0. 21 44 
(| J. (+ Milch- 
nihrschaden) ,..... 12.5) 5.3; 24 56 
Bi J. | Ekzema universale 9.4' 20 25 
II subfebril 33 
U. G. J fac.etbrach. afebril |11.7 4.3 27 38 
it! G. 1° J universale 11.7; 4.4) 27 61 
13; S. W. 25 J 12.6 39 
14 R. L. 5 universale 12.3 56 
G. G. 3 J Chron. 13.2! 5.1; 26 118 
16 OG. O. © J »  flexurar. afebril [14.2) 5.6) 25 72 
sale+Scabies? ... subfebril ]}14.3 4.8) 30 99 
60. O. 9 Psoriasis, afebril [11.8 4.7) 25 65 


Tabelle 49. 
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norm hohen Wert, 208 y/o, dieser Wert diirfte nicht ohne w 


teres als Ausdruck einer »reaktiven Hypersiderimie» nach | 


i- 


fektion bei einer vorhergehenden Gelegenheit angesehen wer 
den kénnen. Der andere niedrige Wert, 38 y°/o bei Nr. 4, wu 
unter Einwirkung einer mit Temperatursteigerung einheree- 
henden Schwefelinjektion erhalten und beruhte wahrsche 
lich nicht auf der Krankheit als solche. 


Serumeisenwerte 


bet Fillen von Bronchitis asthn 


+ 
Nr. 2 Diagnose Bemerkung Temp. | Er 
1 Bronchitis asthmat. — — 11.3,4.6 2 
Q Asthmaan fall 
am Vortage - 13.3) 4.9 2 
7 Tage hernach subfebr.| — - 
3; L. H. | afebr. 12.5546 » 
3 
” 
3 +Rhin. vasomotor. Allergol! 0.4cem 
i. m. (nach 
Prob.entn.) afebr. — 
1 Tag hernach 38/38.5°] 10.6 4.1. 2 
G. K. Bronchitis asthmat. 
3 + Pansinusitis — afebr. 15.7) - 
6 R. W. 9 J.) Bronchitis asthmat. Allergol! 0.1 ccm 
3 i. m. am Vor- 
tage subfebr. | 15.3) 5.1 
3 +Rhin. vasomotor. - 15.0, 4.9 


? Allergol = °/ 


» Schwefel in 


HEILMEYER und PLOTNER 
len Serumeisenwert von 77 y°/o bei einer 24jahrigen Frau 


Asthma bronchiale. Im iibrigen wurden keine Serumeisenw: 
fiir diese Art von Krankheit veréffentlicht. Die jetzt vorge «¢ 


10 Tage hernach 


Ol fiir Inj. 


subfebr. 


(1937) beobachteten einen nor: 


ten Ergebnisse machen es wahrscheinlich, dass die der asth 
tischen Bronchitis zugrunde liegende konstitutionelle Eigen 
ebenso wenig wie die fiir Ekzem, das Verhalten des Serui 


sens beeinflusst. 
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Diabetes. 

In Tabelle 50 sind die Ergebnisse der Serumeisenanalyseti 
bei 15 Kindern im Alter von 4—12 Jahren mit unkomplizier- 
tem Diabetes, sowie bei einem Fall im Koma und einem Fall im 
Prikoma zusammengestellt. Der Komafall stellte einen neu auf- 
gedeckten Diabetesfall dar. Alle iibrigen Faille wurden mit 
freier Kost und Insulin behandelt. 


Tabelle 50. Serumeisenwerte bet Fiillen von Diabetes mellitus. 


Nr. Name | Geschl, Alter] Hb Hbg 

1 L. O. + 4J.] 13.5 | 4.7 29 96 

2 R. E. 6 12.9 4.5 29 90 

3 M. L © 7 J.1 13.6 5.0 27 95 

4 Mm. J. @ 8 J.} 14.6 5.3 28 66 

5 M. E. , ©) 9 J. 13.5 4.7 29 71 

6 E. E. © 10 J.} 14.4 48 30 147 

7 Rm Q 10 J.] 13.6 4.5 30 155 

8 M. L © 11 J.J 13.5 4.5 30 107 

9 B. J } lil J 14.2 5.1 28 123 

10 A. G ¢ 11 J 13.8 4.8 29 120 

11 M. A © 11 J.j 14.4 4.5 32 174 

12 K. L ) 11 J.] 13.8 4.5 31 182 

13 S. B Q 11 J.} 14.2 4.6 31 118 

14 B. G ) 12 J.}] 14.6 4.7 31 98 

15 G. E ) 12 J. 14.0 5.0 28 134 
16 G. N $ 1%2) 27 391 
17 EJ 3 9 J. | 15.6 442 

' Koma, gest. am Tage d. Probeentn. ® Priikoma. 


Der Hb-Mittelwert liegt fiir die 15 Diabetesfalle bei 13.91 = 
0.13 g®°/o, was héher ist als fiir normale Kinder im entspre- 
chenden Alter (vgl. Tabelle 28, Kapitel IX). Die besonders ho- 
hen Hb-Werte des Koma- und Prakomafalles diirften mit einer 
Exsiccation der Patienten zusammenhangen. 

Das Serumeisen weist bei den unkomplizierten Fallen aus- 
nahmslos Werte innerhalb der normalen Variationsgrenzen 
auf; sie betragen 66—182 y°/o. Das mittlere Niveau, 118.4 
9.0 y°/o, unterscheidet sich nicht signifikativ von dem normaler 
Kinder im entsprechenden Alter; dieses betragt fiir 11jahrige 
Knaben 105.1 + 7.2 und fiir 11jahrige Madchen 111.5 + 6.3 y°/o. 
Im Gegensatz zu den véllig normalen Serumeisenwerten bei 
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den unkomplizierten Fallen weisen der Koma- und der Pra- 
komafall trotz einer gewissen Eintrocknung des Blutes (vgl. 
oben) fiir das Serumeisen Werte auf, die an der Grenze einer 
Hyposiderdmie liegen. Hierbei konnte keine Infektion als Ur- 
sache der ernsthaften Veriinderung des Diabetes festgestellt 
und gleichzeitig auch als Anlass der niedrigen Serumeisenwerte 
verantwortlich gemacht werden. Es scheint somit mdéglich zu 
sein, dass das Koma bzw. der Prikomazustand an sich dahin 
tendiert, das Serumeisen herunterzupressen. Auf welchem 
Wege dies vor sich geht, ist nicht leicht zu sagen. 

Ergebnisse von Serumeisenanalysen im Koma oder Prikoma 
wurden friiher nicht mitgeteilt. Hingegen finden sich einige 
Werte fiir den unkomplizierten Diabetes Erwachsener (LOCKE 
und Mitarbeiter 1932, HEILMEYER und PLOTNER 1937, MOORE 
und Mitarbeiter 1937b, HIRVONEN 1940). Diese lagen in der Re- 
gel, auf dieselbe Weise wie die eben fiir die Kinder angefiihr- 
ten, innerhalb der normalen Variationsgrenzen. 


Andere Krankheiten. 

In Tabelle 51 wurden die Ergebnisse von Serumeisenanaly- 
sen bei einer Reihe anderer Krankheiten, zum Teil bei solchen, 
die nur im Kindesalter vorkommen, vorgenommen bei mehr 
oder minder sporadischen Fallen, zusammengestellt. 

Nur wenige der in Tabelle 51 angefiihrten Serumeisenwerte 
kénnen als abnorm bezeichnet werden. Somit ist der Wert 
239 y°/o fiir ein Kind im Alter von einer Woche mit Atresia 
oesophagi, erhéht — wahrscheinlich als eine direkte Folge des 
Hungerzustandes (vgl. THOENES und ASCHAFFENBURG 1934). 
Die Falle von Morbus Still wurden bereits weiter oben (Kapi- 
tel XIV) besprochen. Abnorm niedrig sind einige der anderen 
Werte, z. B. der Wert fiir ein 8jihriges Kind mit Purpura rheu- 
matica mit 34 y°/o. Eine Hyposideriimie lag auch bei einem der 
Coeliakie-Falle im Animiestadium vor (der Fall ist in Kapi- 
tel XIII ausfiihrlicher wiedergegeben). Im iibrigen wies keiner 
der etwa 30 Serumeisenwerte bei irgendeinem der verschiede- 
nen Krankheitszustande, auf den er sich bezog, ein deutlich ab- 
normes Verhalten auf, das es wahrscheinlich machen konnte, 
dass die Grundkrankheit den Eisenstoffwechsel des Organis- 
mus beeinflusst hat. 


Zusammenfassung. 


In der Literaturtibersicht wird eine zusammenfassende Dar- 
siellung friiherer Untersuchungen tiber das Serumeisen gege- 
hen, wobei auch die bei Erwachsenen gewonnenen Ergebnisse 
beriicksichtigt werden. Nach einer Darstellung des Planes der 
Arbeit (Kap. I) und der bei der Bearbeitung des Materials an- 
gewandten statistischen Methoden (Kap. II) folgt dann ein Be- 
richt tiber die eigenen Untersuchungsergebnisse, aufgeteilt in 
zwei Teile, einen experimentellen und einen klinischen. 


Experimenteller Teil. Kap. Ill enthalt u. a. gewisse Modifi- 
kationen der angewandten Serumeisenbestimmungsmethode 
(HEILMEYER und PLOTNER). Die Notwendigkeit davon, nach 
Neutralisierung des Serumtfiltrates gegen p-Nitrophenol einen 
ausreichenden Sauretiberschuss zuzusetzen, wird hervorgeho- 
ben. Wiedergewinnungsversuche mit eisenangereicherten Se- 
ren und reinen Eisenlésungen zeigten eine Genauigkeit der Me- 
thode von etwa = 3 °/o. 

Die Kinetik der Eisen-o-Phenanthrolinreaktion wird studiert. 
Hlierbei konnte eine intime Abhangigkeit vom pH sowohl fiir 
die Reaktionsgeschwindigkeit als auch fiir den Reaktionsver- 
laut festgestellt werden. Bei den gegebenen Versuchsbedingun- 
gen wurde bei reinen Eisenlésungen eine komplette Farbenent- 
wicklung am schnellsten bei einem pH von 1.65—1.95 erhal- 
2.85. Bei zu stark saurer 


len, fiir Serumfiltrat bei pH 1.65 
Reaktion zeigte sich die Farbenentwicklung gleichmiassig ver- 
langsamt, bei zu schwach saurer Reaktion trat initial eine sehr 
schnelle aber nur teilweise Farbenentwicklung auf, die dann 
in eine sehr langsam fortschreitende iiberging. Die Tempera- 
tur iibt einen starken Einfluss auf die Reaktionsgeschwindig- 
keit aus. Die Einwirkung von Elektrtolyten wird besprochen. 
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Das Kapitel wird mit einer kurzen Ubersicht iiber die Metho 
den, die im tibrigen in der vorliegenden Arbeit angewandt wu: 
den, und zwar zur Bestimmung des Serumbilirubins, Hany 
globins, der Hamokritwerte u. s. w., abgeschlossen. 

Kap. IV behandelt die Bindungsverhiltnisse des Serum 
eisens. Elektrophoreseversuche mit nativem und eisenangere 
chertem Serum zeigten, dass das Serumeisen nicht nur mit dei 
Globulin wandert, sondern dass es sich sowohl auf das Albu 
min (30—50 °/,) als auch auf das Globulin (50—70 °/,) verteil! 
im letzteren ist es wahrscheinlich am meisten in seiner a- un 
6-Fraktion enthalten. 

Bei Dialyseversuchen konnte festgestellt werden, dass da 
Serumeisen vollstaéndig undialysabel ist bei pH-Werten, variic 
rend von 10 bis 4.5. Zwischen 4.0 und 3.5 wurden in den Ver 
suchen des Verf. ungefaihr 50 °/o abgespalten, aber noch lx 
einem pH von 1.45 war das Serumeisen nicht vollstandig dia 
lysabel. 

Versuche mit langdauernder Venenstauung machten es wahr 
scheinlich, dass das Serumeisen auch in vivo volistandig un 
dialysabel ist. 

In Kap. V wird tiber Kaninchenversuche berichtet, die da- 
Verhalten des Serumeisens bei vermehrtem Blutzerfall beleuch 
ten. Die Injektion von Phenylhydrazinhydrochlorid in stark 
himolyseerzeugender Dosis (0.01 g/kg Kérpergew.) fiihrte re 
gelmassig zu einer sehr starken Serumeisensteigerung. Dies: 
zeigte sich in einem Versuch bereits 15 Min. nach der Injek 
tion, bevor noch eine messbare Verainderung des Hb-Wertes 
eingetreten war. Die maximale Serumeisensteigerung, ziemlich 
regelmiassig bis etwa 500 y°/o, trat in gewissen Versuchen be- 
reits 1 Stunde nach der Injektion auf. 

Das Serumeisen hielt sich dann hoch, gewéhnlich bei > 300 
y°/o, wahrend der Tage, in welchen die Destruktionstendenz 
dominierte. Sobald die Hb-Werte wieder anzusteigen began- 
nen, als Ausdruck einer tiberhandnehmenden Regeneration. 
sank das Serumeisen schnell und kraftig ab und hielt sich dann 
unter dem mittleren Niveau bis sich die Hb-Werte wieder der 
Norm naherten. 

Mit Phenylhydrazin in geringerer Dosis (0.001 g/kg K6rper- 
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gew.) wurde bei einer schwachen Hb-Beeinflussung immer 
noch eine deutliche Serumeisensteigerung erhalten. Eine sol- 
che konnte hingegen nicht mit Sicherheit in den Versuchen 
festgestellt werden, in welchen die Phenylhydrazindosis so 
klein gewahlt wurde (0.0005 g/kg Kérpergew.), dass messbare 
Hb-Veranderungen vollig ausblieben. 

Durch Injektion von Aqua dest. intravenés konnte ebenfalls 
eine gewisse, aber relativ unbedeutende Serumeisensteigerung 
hervorgerufen werden entsprechend dem, nach den Hb-Wer- 
ten zu beurteilen, nur miéssigen Hamolyseeffekt. 

In Kap. VI wird iiber Serumeisenanalysen bei Kaninchen 
wahrend und nach Aufenthalt in der Unterdruckkammer be- 
richtet. Das Serumeisen zeigte nach Aufhebung des Unter- 
drucks niemals eine solche Steigerung, wie sie in erster Linie 
ein vermehrter Blutzerfall mit sich fiihren diirfte, in einigen 
Versuchen kam es im Gegenteil zu einer voriibergehenden Sen- 
kung. Diese Verhaltnisse werden in Ankniipfung an die in ge- 
wisser Hinsicht analogen Verhialtnisse beim Neugeborenen 
wahrend der Zeit unmittelbar nach Aufhebung der fétalen Hy- 
poxaimie besprochen. 


Klinischer Teil. Kap. VII behandelt das Verhalten des Se- 
rumeisens bei gesunden Erwachsenen. Bei 50 Mannern wur- 
den Werte von 68—263 y°®/o mit einem Mittelwert von 142.0 + 
6.1 y°/o, bei 50 Frauen von 53—210 y°/o mit einem Mittelwert 
von 123.0 + 4.5 y/o beobachtet. Die besonders hohen Werte 
bei gewissen Fallen (6 ¢ und 1 @ > 200 y°/o) werden bespro- 
chen. Es ergaben sich keine sicheren Griinde dafiir, dass diese 
Werte als abnorm zu betrachten sind. 

Eine statistische Bearbeitung des Normalmaterials des Verf., 
bestehend aus erwachsenen Personen, zusammengeschlagen 
mit 4 der grésseren, friiher veréffentlichten Materialien, ergab 
folgende Werte: 

fiir 160 Manner M = 128.8 + 2.5 y/o; o = 31.8 y/o. 
» 160 Frauen M = 109.9 + 2.3 y/o; o = 29.2 y/o. 


Es wird hervorgehoben, dass wahrscheinlich eine negative 
Schiefheit in der Verteilung der Serumeisenwerte (ebenso wie 
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der Serumbilirubinwerte) vorliegt, deswegen diirfte die friiher 
angenommene untere Grenze fiir das Normale bei 50 y°/o bei- 
behalten werden kénnen, wiihrend die obere Grenze wesent- 
lich iiber 200 y®/o angenommen werden muss. 

Die Differenz zwischen beiden Geschlechtern betrigt in dem 
zusammengeschlagenen Material 18.9 = 3.4 y°/o und ist sicher- 
gestellt. Verf. gibt Griinde fiir seine Ansicht an, dass diese Dif- 
ferenz nicht durch Blutverluste bei den Menses, sondern durch 
Einfluss hormonaler Faktoren zustandekommt. 

Die spontanen Variationsméglichkeiten bei den einzelnen 
Individuen ergaben sich im Material des Verf. im grossen und 
ganzen als nicht sichergestellt niedriger als die Variationsmég- 
lichkeiten fiir das gesamte Material. Serumeisenanalysen um 8 
und 18 Uhr am gleichen Tag ergaben bei 15 Mannern eine si- 
chere Senkung gegen den Abend um 36.3 + 9.2 y®/o, was auf 
einen Tagesrhythmus hinweist. 

Es wird gezeigt, das zwischen dem Serumeisengehalt einer- 
seits und dem Hb- und Bilirubingehalt andererseits eine sicher- 
gestellte Korrelation vorliegt. 

Kap. VIII gibt die Resultate von Serumeisenanalysen bei F6- 
ten bzw. durch Kaiserschnitt entbundenen Kindern wieder. Bei 
Féten im IV.—VI. Graviditaétsmonat (5 Falle) wurden Werte zwi- 
schen 21 und 70 y/o, im VIII. Monat (2 Fille) 97—100 y°/o, im 
IX.—X. Monat (bei 7 von 8 Fiillen) zwischen 146 und 161 ¥°/,, 
bei den letztgenannten also das gleiche hohe Niveau wie bei 
ausgetragenen Kindern nach einem normalen Partus, beobach- 
tet. Die Werte fiir die Féten weisen eine Tendenz auf, niedriger 
zu liegen als die Werte der Miitter in den friihen Graviditats- 
monaten, sie liegen hingegen hédher als diese im spiteren Teil 
der Graviditat. Der Eisentransport von der Mutter zum Fotus 
mit dem Serumeisen als Vermittler wird besprochen. 

In Kap. IX wird iiber Serumeisenanalysen bei gesunden Kin- 
dern, insgesamt etwa 350 Fallen, verteilt auf 3 Altersgruppen: 
I = 0—14 Tage, II = 1 Mon.—2'/4 Jahre, III = 7—15 Jahre, 
berichtet. Es werden charakteristische Altersvariationen im 
mittleren Niveau des Serumeisens festgestellt, welche tabella- 
risch (Tabelle 29, S. 206) und als Diagramm (Abb. 16, S. 207) 
wiedergegeben werden. Der wihrend der ersten 24 Lebensstun- 
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den auftretende Serumeisensturz von etwa 160 y°/o bis etwe 
50 y°/o wird mit dem Aufhéren des Eisenzuflusses von der 
Mutter in Zusammenhang gesetzt. Eine Erholung tritt im wei- 
teren Verlauf bis zu 125 y°/o am 14. Tage auf. Vom 2. Lebens- 
halbjahr und bis zur Gruppe 1!/2—2'/4 Jahre hilt sich das mitt- 
lere Niveau relativ niedrig, bei 60 y®/o. Es werden Griinde 
datiir angegeben, dass dieses Niveau als das fiir gesunde Kin- 
der in diesem Alter normale angesehen werden kann und nicht 
als Ausdruck fiir eine bei den untersuchten Kindern allgemein 
verbreitete Sideropenie zu betrachten ist. Bei 7jaihrigen ist das 
mittlere Niveau auf etwa 100 y°/o gestiegen, bei Madchen etwas 
mehr als bei Knaben. Gegen die Pubertat ist diese Differenz 
ausgeglichen. Die bedeutende Steigerung bei Knaben, die zur 
Differenz zwischen beiden Geschlechtern beim Erwachsenen 
fiihrt, scheint fiir das Serumeisen (ebenso wie fiir Hb u. s. w.) 
im wesentlichen zwischen der Pubertaét und dem Alter von 20 
Jahren aufzutreten. 

Die Bedeutung des Serumeisenspiegels als Indikator fiir die 
physiologischen Variationsméglichkeiten des Himoglobins wird 
besprochen. 

In Kap. X wird die »Blutanpassung» beim Neugeborenen 
behandelt. Im Zusammenhang mit einer kurzen Literaturiiber- 
sicht betont Verf., dass sichere Beweise ftir einen vermehrten 
Blutzerfall wihrend der ersten Lebenszeit fehlen. Die in der 
vorliegenden Arbeit erhobenen Beobachtungen iiber das Ver- 
halten des Serumeisens geben auch keine Stiitze fiir die Annah- 
me, dass in diesem Zeitpunkt ein hamolytischer Zustand vor- 
liegt. Die Veranderungen des Serumeisens beim Neugeborenen 
haben nichts mit denen gemeinsam, die im Tierversuch bei 
starkem Blutzerfall beobachtet wurden, man kann mdglicher- 
weise sagen, dass sie an die Verhaltnisse bei der Reakklimati- 
sation nach Aufhebung des Unterdruckes erinnern. Das Ver- 
halten des Serumbilirubins beim Neugeborenen unterscheidet 
sich véllig sowohl von dem einen als auch von dem anderen 
dieser Tierversuche. 

In Kap. XI wird iiber die Ergebnisse von Serumeisenana- 
lysen bei 28 Frithgeburten im ersten Lebensjahr berichtet. Sie 
zeigen, dass die bei den Friihgeborenen auftretende » Frithana- 
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mie» normosiderim ist, wihrend die im 2. Lebenshalbjal! 
auftretende hypochrome »Spitanimie» hyposideriim ist. 3 j 
Abbildungen wiedergegebene Fille, die wihrend der Entwic! 
lung von Animien verschiedenen Schweregrades verfolgt wu 
den, beleuchten dieses Verhalten naher. 

Kap. XII behandelt die einfache hypochrome kindliche An 
mie. Bei 20 Fallen wurden ausnahmslos niedrige Serumeise: 
werte von 42 bis 10 y°/o beobachtet, 15 von diesen konnten a! 
sicher abnorm niedrig bezeichnet werden. 

Bei Eisenbehandlung stieg das Serumeisen, in gewissen Fii 
len parallel mit den Hb-Werten, in anderen erst betrichtlic 
spater, was auf eine erst spat eintretende Auffiillung der Eise: 
depots hinweist. Eine Eisenbelastung wurde insgesamt 19m: 
bei 11 der Fille teils vor und teils nach der Eisenbehandlun 
ausgefiihrt. Hierbei wurde u. a. beobachtet, dass metallisch: 
Eisen (Ferr. reduct.) in gewissen Fallen auch bei solchen Ki) 
dern zu einer kraftigen Serumeisensteigerung fiihren kann. 
eine histaminrefraktaére Achylie haben. 

Bei der Nachuntersuchung von 9 Kindern 3—17 Monai 
nach der abgeschlossenen Eisenbehandlung wurde im allg: 
meinen eine sinkende Tendenz der Serumeisenwerte fests: 
stellt. Dass diese allmahlich zu einem Rezidiv sowohl der H\ 
posideramie als auch der manifesten Animie fiihren kann. 


scheint als wahrscheinlich, da eine Nachuntersuchung bei °\ 


Personen, die */s—14 Jahre friiher wegen einfacher hypochr: 
mer kindlicher Animie behandelt wurden, eine Hyposiderim’ 
bei 13 Fallen und bei 9 von diesen eine manifeste Animie e: 
gab. Das Rezidiv wurde beachtenswerter Weise so gut wie au: 
schliesslich bei solchen Personen beobachtet, die das Pube: 
titsalter erreicht hatten oder dariiber hinaus gelangt waren. 
Nachdem sich gezeigt hat, dass die einfache hypochrom 
kindliche Anaimie mit einer Hyposiderimie einhergeht, kan 
sie in die Gruppe der »echten Eisenmangelkrankheiten» mi 
demselben Recht wie die essentielle hypochrome Animie dé 
Erwachsenen eingereiht werden. Ausgehend von konkrete 
Falien wird die Ubereinstimmung auch in anderer Hinsich 
(Vorkommen von Achylie, Epithelsymptomen u. s. w.), di 
zwischen der einfachen hypochromen Anamie des Kindes un 
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der essentiellen hypochromen Animie des Erwachsenen_ be- 
sicht, betont. 

Kap. XIII behandelt das Verhalten des Serumeisens bei Ani- 
nien anderer Genese. 2 Falle von Andmia neonatorum wiesen 
hohe Serumeisenwerte auf. Bei 4 Fallen von Icterus gravis 
neonatorum ergab sich im Hinblick auf das Serumeisen, ebenso 
wie im Hinblick auf die tibrigen Symptome, ein uneinheitliches 
\erhalten, bei 3 Fallen waren die Werte erhéht oder hoch nor- 
mal, bei dem 4. niedrig normal. Beziiglich des Bilirubins zeig- 
ten simtliche Falle trotz intensiver Bilirubinémie und trotz Bi- 
lirubinurie eine negative Hijm. v. d. Bergh’sche Direktreaktion. 
Die theoretische Bedeutung dieser Beobachtung wird bespro- 
chen. 

Anaimien bei Morbus Werlhof, akuter Leukimie, Myxédem 
sowie (beachtenswerterweise) auch bei den mit Morbus ha- 
morrhagicus neonatorum zusammenhangenden, zeigten eine 
Normosiderimie. Die Animie bei Morbus Sternberg, Coeliakie, 
Colitis ulcerosa sowie die Blutungsanimie bei einem ilteren 
kinde war dagegen hyposiderim. 

Die in Kap. XIV vorgelegten Ergebnisse der Serumeisenana- 
lysen bei Kindern mit akuten und chronischen Infektionen zei- 
gen u. a., dass die durch die Infektion ausgeléste Hyposider- 
iimie nach den akuten Infektionen sehr rasch zuriickgeht. Sehr 
leichte Infektionen wie Rhinitiden, Bronchitiden u. s. w. schei- 
nen das Serumeisen nicht unter das Normale zu senken. Im An- 
schluss an diese Untersuchungen wird in Kiirze die Infekt- 
animie beriihrt, deren Pathogenese und ihre, nach Ansicht des 
Verf. bei Kindern tiberschatzte, Frequenz besprochen. 

Kap. XV behandelt das Verhalten des Serumeisens bei aku- 
ter Hepatitis. Es ergab sich, dass diese Krankheit auch bei 
Kindern oft mit einer Hypersiderimie verlauft, es wurden Wer- 
te bis 375 y°/o verzeichnet. Im Gegensatz zu der regelmassigen, 
schnell kulminierenden Bilirubinaémie zeigte die Serumeisen- 
sleigerung ihr Maximum in variierenden Zeitpunkten, bisweilen 
hereits in der ersten Woche nach der Erkrankung oft aber 
erst in der 2.—3. Woche. Nicht bei jedem Fall trat eine deut- 
liche Hypersideramie auf, es wird aber hervorgehoben, dass 
die »steife» Kurve mit gleichmassig zunehmenden und fallen- 
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den Werten auch bei Fallen ohne sichere Hypersiderimie eine 
Abweichung von der unter physiologischen Verhiiltnissen vor- 
kommenden darstellt. 

Eisenbelastungen (0.5 g Ferr. lactas-Versuche) ergaben 
durchschnittlich sehr schlechte Serumeisensteigerungen, auch 
wenn der Ausgangswert nicht erhéht war und auch wenn je 
Belastung erst ausgefiihrt wurde, nachdem die Bilirubiniin ie 
nahezu zuriickgegangen war. Leberextraktinjektionen schien 
bei Hypersiderimie in gewissen Fillen eine voriibergehen \c 
Senkung des Serumeisenniveaus zu bewirken. 

Kap. XVI behandelt das Verhalten des Serumeisens bei [\:- 
chitis, Ekzem, Bronchitis asthmat., Diabetes sowie bei spor.- 
dischen Fallen einer Reihe anderer Krankheiten. Einige Kon::- 
bzw. Prakomafille zeigten eine Hyposideriimie, sonst 
keine bemerkenswertere Abweichung vom Normalen fest 
stellt werden. 


Summary. 


In the survey of the literature a summary is given of earlier 
investigations regarding serum iron. In this connection regard 
is paid to inquiries concerning adults. After an account of the 
plan of the work (Chapter I), the statistical methods adopted 
for the treatment of the material are described (Chapter II). 
The results of the author’s own investigations are then re- 
ported. They are divided into two parts, viz. an experimental 
and a clinical one. 


Experimental part. In Chapter III certain modifications of 
the adopted serum iron method (HEILMEYER-PLOTNER) are 
mentioned. The importance of adding a sufficient surplus of 
acid, after the neutralization of the serum filtrate against p- 
nitrophenol, is emphasized. Recovery experiments with sera 
and analyses of pure iron solutions showed that the accuracy 
of the method is about + 3 per cent. 

The kinetics of the reaction of iron with o-phenanthroline 
were studied. The speed of reaction, as well as its course, was 
found to be definitely determined by the pH. Under the given 
conditions complete colour development was obtained most 
rapidly for pure iron solutions at pH 1.65 — 1.95 and for se- 
rum filtrates at pH 1.65 — 2.85. When the reaction was sharp- 
ly acid the colour developed very slowly, when it was not acid 
enough a very rapid but only incomplete initial colouring 
occurred. It later turned into a very slow continued process. 
The temperature exerted a very marked influence on the ra- 
pidity of the reaction. The effect of electrolytes was discussed. 

A brief survey of methods otherwise employed in the present 
work in connection with the determination of serum bilirubin, 
haemoglobin and volume of packed cells, etc. concludes this 
chapter. 

Chapter IV deals with the connections of the serum iron with 
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the plasma proteins. Electrophoretical experiments on native 
sera and sera with added iron salts showed that serum iron 
does not migrate with the globulins only. It is also found in 
the albumin (30—50 per cent). (In the globulins the iron [{50- 

70 per cent] probably goes chiefly with the and 8 fractions). 

By means of experiments with dialysis it has been de- 
monstrated that serum iron is completely non-dialyzable at a 
pH range varying from 10 to 4.5. Between 4.0 and 3.5 about 
50 per cent passed through the membrane, but even at pH 1.45 
some serum iron remained partly non-dialyzable. 

Experiments with prolonged venous stasis suggested that 
serum iron is completely non-dialyzable also in the living 
organism. 

Chapter V contains an account of experiments on rabbits 
illustrating the changes in the serum iron associated with in- 
creased blood destruction. Injections of phenylhydrazine- 
hydrochloride in doses causing marked haemolysis (0.01/kg) 
regularly produced an increase in serum iron. In one experi- 
ment this increase was pronounced as early as 15 minutes after 
the injection before the occurrence of any measurable change 
in the Hb value. The maximum serum iron increase sometimes 
appeared as early as one hour after the injection. It usually 
amounted to about 500 y per cent. The serum iron then re- 
mained high, usually > 300 y per cent, during the days in 
which the destructive tendency dominated. As the Hb values 
began to rise the serum iron decreased speedily and markedly 
and then, as a rule, kept low until the Hb again approached 
normal values. 

Also after the injection of a smaller dose of phenylhydra- 
zine (0.001 g/kg) a distinct serum iron increase was obtained, 
though the influence on the haemoglobin was slight. No such 
increase could, however, be observed when the dose of phenyl- 
hydrazine was kept very low (0.0005 g/kg) and no measurable 
effect on the haemoglobin was found. 

Intra-venous injections of distilled water also caused an in- 
crease in serum iron. However, it was slight and corresponded 
to the moderate haemolytic effect as judged from the Hb 
values. 
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In Chapter VI an account is given of the serum iron ana- 
lyses performed on rabbits during and after a period spent in 
« low pressure chamber. When the animals had been removed 
from the low pressure the serum iron value showed no in- 
crease as might have been expected after increased blood 
destruction, but, on the contrary, in some experiments a transi- 
tory decrease was found. These observations are discussed in 
relation to the conditions prevailing in the newborn baby 
immediately after the removal from intrauterine hypoxaemia. 


Clinical part. In Chapter VII the serum iron values in healthy 
adults are discussed. Values from 68—263 y per cent with a 
mean of 142.0 + 6.1 y per cent were noticed in 50 males, the 
corresponding figures relating to 50 females being from 53— 
210 y per cent with a mean of 123.0 = 4.5 y per cent. The par- 
ticularly high values in a few cases (6 3 and 1 2 > 200 y per 
cent) are noted. No really valid reasons for classifying the in- 
dividuals with these high values as abnormal were found. 

A statistical analysis of the present author’s normal material 
of adult persons, combined with previously published investi- 
gations by four different authors, gives the following values: 


160 males M = 128.8 + 2.5 7°/o; ¢ = 31.8 y'%/,, 
160 females M = 109.9 + 2.37°/o3 ¢ = 29.2 y%Jo. 


It is seen that a negative skewness in the distribution of the 
serum iron values probably occurs (as probably also in the 
case of the serum bilirubin values). Consequently, the pre- 
viously suggested lower limit of normality at 50 y per cent may 
probably be regarded as correct. The upper limit must be placed 
considerably above 200 y per cent. 

The sex difference in the combined materials (18.9 + 3.4 y 
per cent) is significant. Arguments are advanced for the 
author’s opinion that this difference is not caused by loss of 
blood through menses but rather by the influence of endocrine 
factors. 

In the author’s own material the spontaneous variability in 
a single individual was not, on the whole, significantly lower 
than that of the total material. Serum iron analyses performed 
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in the same day at 8 and 18 o'clock, respectively, on 15 mal 
persons revealed a significant decrease (36.3 + 9.27 °/,) toward 
the evening, thus suggesting a 24-hour-rhythm. 

The existence of a correlation between serum iron, serun 
bilirubin and haemoglobin values is proved. 

Chapter VIII contains the results obtained by the autho 
from his determinations of fetal serum iron. Five hum 
embryos from the [Vth to the VIth months of gestation show: 
values between 21 and 70 y per cent. Two cases from the VIIIt) 
month had values between 97—100 y per cent. In the IXt! 
and the Xth month values between 146 and 161 y per cen 
were found in seven out of eight cases. Thus the last months 
values were the same as in a full term child after a norm: 
delivery. In the early months of pregnancy fetal values wei 
lower than the maternal serum iron values. The reverse wa 
true during the later stage of pregnancy. The passage of iro 
from mother to fetus under these circumstances is discusse: 

In Chapter LX serum iron analyses on healthy children (a! 
together about 350 cases) divided into 3 age groups, I. 0—1! 
days, Il. 1 month—2 14 years and III. 7—15 years, are 1% 
ported. Characteristic age variations in the mean values of t! 
serum iron were noted. They are tabulated in Table 29 (p. 206 
and shown graphically in Fig. 16 (p. 207). The sharp drop i 
serum iron (from approx. 160 to 50 y°/o) occurring during U 
first 24 hours of life is discussed in relation to the cessati: 
of the iron flow from the mother. A secondary rise up to 125 
y per cent sets in during the following two weeks. From 1! 
second half vear and onwards to the group between 1!'/2—2' 
vears the mean level remains rather low (about 60Y per cen! 
It is shown that this low level must be accepted as normal ii 
this period of life, i. e. it is probably not a manifestation « 
sideropenia among those examined. In the 7-year-group th 
mean level has risen to about 100 y per cent, slightly high: 
for girls than for boys. At puberty this difference has di» 
appeared. The sex difference as regards serum iron values |: 
well as Hb, ete.) found in adult persons is apparently caus: 
by a decided increase in the male values mainly between pi 
berty and 20 years of age. 
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The importance of serum iron values as an indicator of the 
normal range of variation for the haemoglobin values is dis- 
cussed. 

In Chapter X the »blood adjustment» in new-born children 
is discussed. After a brief survey of the literature the author 
stresses the fact that actually no reliable proofs of increased 
blood destruction during the first period of life are available. 
Nor do the facts regarding serum iron in the present work 
support the assumption of a haemolytic state at this age. The 
changes in serum iron during the first days of extra-uterine life 
have nothing in common with those observed in connection 
with pronounced blood destruction in animal experiments. They 
might, possibly, be said to resemble the reacclimatization phe- 
nomena after hypoxaemia. The variations in the serum bili- 
rubin of the new-born child differ entirely from what was 
found under experimental circumstances. 

Chapter XI contains the result of serum iron analyses on 
28 prematurely born infants during the first year of life. They 
indicate that the early orthochromic “anaemia” of the pre- 
mature children is normosideraemic, while the hypochromic 
anaemia often appearing in these children in the second half 
vear is hyposideraemic (cp. Figures 20—22). 

Chapter XII deals with the simple hypochromic anaemia in 
children. In 20 cases, low serum iron values, from 42 to 10 y 
per cent, were noticed without exception. Among these, 15 
could be classified as definitely abnormal. 

During iron treatment the serum iron showed a rise parallel 
to that of the Hb values in certain cases. In others it suggested 
a refilling of the iron depots considerably later. Iron tolerance 
tests were carried out altogether 19 times in 11 cases, always 
before, sometimes also after iron treatment. It was observed 
that the administration of ferrum reductum might produce 
an increase in serum iron values also in children presenting a 
histamine refractive achlorhydria. 

At a re-examination of 9 of the children 3—17 months after 
the conclusion of the iron treatment a tendency in the serum 
iron values to decrease was generally noted. This may prob- 
ably lead to a gradual relapse of the hyposideraemia as well 
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as to distinct anaemia. A re-examination of 39 individuals, 
who had been treated for simple hypochromic children’s 
anaemia, °/41—14 years earlier, disclosed hyposideraemia in 13 
cases. In 9 of these manifest anaemia was also found. Such a 
relapse was, remarkably enough, almost exclusively found in 
individuals at or above the age of puberty. 

Since simple hypochromic children’s anaemia has been found 
to be associated with hyposideraemia it may be regarded as 
belonging to the group of genuine iron deficiency anaemias just 
as well as adult essential hypochromic anaemia. Actual cases 
illustrate the similarity, also in other respects (the prevalence 
of achlorhydria, epithelial symptoms, etc.), between simple 
hypochromic anaemia in children and essential hypochromic 
anaemia in adults. 

Chapter XIII discusses serum iron in anaemias originating 
from different causes. 2 cases of anaemia neonatorum revealed 
high serum iron values. 4 cases of icterus gravis neonatorum 
showed considerable variations with regard to serum iron as 
well as to other symptoms. In 3 cases the values were more or 
less increased, in the 4th low normal. As regards the bilirubin al! 
cases showed negative direct Hijm. v. d. Bergh reaction, in 
spite of intense bilirubinaemia and bilirubinuria. The theoretic- 
al significance of this observation is considered. 

Anaemias connected with Morbus Werlhof, acute leuc 
aemia, myxoedema and—remarkably enough 
haemorrhagicus neonatorum disclosed normal serum iron 
values, those connected with Hodgkin’s disease, coeliac dis 
‘ase, and ulcerative colitis showed decided hyposideraemia. A 
child of more advanced age with posthaemorrhagic anaemia 
also had abnormally low serum iron values. 

The results recorded in Chapter XIV of serum iron analyses 
on cases of acute or chronic infections show, inter alia, that 
hyposideraemia caused by acute infections passes very rapidly 
Apparently, very mild infections, such as rhinitis, bronchitis, 
etc., do not cause a decrease in serum iron below the norma! 
level. In this connection the occurrence of post-infectious anae- 
mia and its pathogenesis are discussed. According to the pre 
sent author’s opinion its frequency in children has probably 
been much overrated. 
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In Chapter XV the serum iron in cases of acute hepatitis is 
examined. Hypersideraemia was often seen also in children, 
values up to 375 y per cent being noted. The bilirubinaemia 
usually reaches its maximum at an early stage of the disease. 
Contrary to this serum iron values reach their maximum often 
not before the second or third week. Distinct hypersideraemia 
did not appear in every case, but it is pointed out that the 
“stiff” curve with its uniformly rising and falling values even 
in cases without definite hypersideraemia is different from 
what is found under physiological conditions. 

Iron tolerance tests (0.5 gr. ferrous lactate per os) produced, 
throughout, only slight increases in serum iron even though 
the initial value was not increased and the test was not per- 
formed until the bilirubinaemia had almost subsided. In cer- 
tain cases with hypersideraemia injections of liver extracts 
seemed to cause a transient decrease of the serum iron level. 

Serum iron in rickets, ekzema, bronchial asthma, diabetes, 
and sporadic cases of various other diseases forms the subject 
of Chapter XVI. Two cases of coma and pre-coma disclosed 
hyposideraemia, but otherwise no noteworthy deviation from 
the normal was observed. 
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DRITTER TEIL 


TABELLEN UBER TIERVERSUCHE 


Abkiirzungen in den Tabellen: 


Fe Serumeisen. Bil = Serumbilirubin. Hb — Hiimoglobin. 
Er = Erythrozyten. Hkw — Himatokritwert. Hbk — Hb-Konzen- 
tration in den Erythrozyten. Volk = Mittleres Erythrozyten-Volumen. 
= Mittlerer Erythrozyten-Hb-Gehalt. Retic. — Reticulozyten. 
Eiw Serumeiweiss. Osm. Res. = Osmotische Resistenz. 
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VIERTER TEIL 


KASUISTIK 


Abkiirzungen im Text und in den Tabellen: 

Fe = Serumeisen. Bil Serumbilirubin. Hb Hiimoglobin 
Er = Erythrozyten. Hkw — Hiimatokritwert. Hbk Hb-Konzentra 
tion in den Erythrozyten. Volk — Mittleres Erythrozyten-Volumen 
= Mittlerer Erythrozyten-Hb-Gehalt. Retic. — Reticulozyten 
- Serumeiweiss. Osm. Res. —= Osmotische Resistenz. 


Eiw = 
Die Indexzahlen bei den Magensaftwerten geben an wie lange nach 
der Histamininjektion die maximalen Werte erreicht wurden. 


A 


Fruhgeburten. 


Fall 1. G. A. © J. 715: 39. Geb. 9.1X.39, 11/2 Mon. zu frith. Geb.Gew. 
1080 g. 

Mutter: Eklampsia gravidarum. Erndhrung: 7 Mon. Brustmileh. 9.1X. 
Blut: Normobl. 0.158 %, Leukoz. 6700 (Neutr. 55, Eo. 2, Ba. 2, Lymph. 26, 
Mono. 14, Myelobl. 1) 18.1X. Keine Normobl. im Blut. 13.1X. Max.Gew. 
Riickg. 1010 g. Infektionen: 20.1X.—etwa 15.X. Pemphigus. Temp. 1. Tag 
$7.2/38.3°, im iibrigen Max, 37.7°. Spiiter frei von Infektionen. AKranken- 
hausauf.: 9.1X.—14.X11.39. Therapie: Nicotinsiureamid, tgl. Injekt. von 
0.03 g vom 15.X1.—30.X1.39. Lactoflavin, tgl. Injekt. von 0.0005 g vom 
1.X11.—6.X11.39. Ferr. reduct. tgl. 3X 0.20 g vom 17.1V.40 an. Rachitis- 


prophylaxe. 


Diagn. Debil. vilae congen. + Pemphigus neonat. + Hernia umb. 

1 2° Std. 1.080 - 5.8 71.0 122 277 
2 16 Tg. 1.170 19.0 5.1 568 0.88 111) 37 O94 155 
3 1 Mon. 2 Tg. 1.400 14.2 4.1 41.9 0.3 102. 35 0.54 178 
i 1 Mon. 29 Tg. 1.870 9.7 28 308 0.3 110 35 120 
ss) 3 Mon. 5 Tg. 2.340 10.1 3.2 32.2 0.31 100 32 0.42 0 
6 7 Mon. 8 Tg. 4.730 7.3 4.7 26.1 0.28 56 16 


Ferr. red. 3 X 0.20 wird eingesetzt. 


Fall 2. S. J. 9g J. 112:40. Geb. 22.140, 7 Wo. zu frith. Geb.Gew. 
1520 g. 

Mutter: unverheiratet (Fabriksarb.), I-para, gesund. Erndhrung: Linger 
als 2 Mon. Brustmilch, + Kuhmilch. 22.1. Blut: Normobl. 0.042 %, Poly- 
chromasie. Leukoz. 9600 (Neutr. 50, Eo. 0.5, Ba. 0. Lymph. 40, Mono. 6, 
Pl. 0.5). 25.1. Max.Gew. Riickg. 1360 g. Infektionen: 0. Krankenhausauf.: 
22.1.—6.1V.40. Therapie: Rachitisprophylaxe. 

Diagn. Debil. vitae congen. -+ Hernia ing. bilat. 


1 - 25” Std. 1.440 19.2 52 58.6 0.33 118 37 7.47 29 


2 — 15 Tg. 1.510 18.9 5.0 55.6 O84 111 38 10.50) 115 
3 1 Mon. 11 Tg. 2.020 10.3 3.2 30.7 0.34 96 32 0.78 90 
2 Mon. 15 Tg. 2.610 8.5 3.3 26.0 0.33 79 (0.62 64 
5 4 Mon. 6 Tg $100 10.5 3.8 31.3 0.34 82 28 30 
6 6 Mon. 23 Tg 5.760 7.2 44 25.1 0.29 5/7 16 0.26 15 
7 8 Mon. 9 Tg. 6.480 60 43 — — 14 7 


* Ferr. red. 3 X 0.20 wird eingesetzt. 
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Fall 3. M. J. © J. 60:40. Geb. 7.1.40, 3 Wo. zu frith. Geb.Gew. 1580 ¢ 

Mutter: unverheiratet (Dienstmidchen) I-para, gesund. Erndhrung: 7 
Mon. Brustmileh. 8.1. Blut: Normobl. 0.006 ?, Polychromasie. Leukoz. 
12000 (Neutr. 73, Eo. 2.5, Ba. 0. Lymph. 20, Mono. 4.5). 10.1. Max.Gew 
Riickg. 1380 g. Bem.: Das Kind wies einen kriftig ausgebildeten diverg 
Strabismus und eine zieml. konstante Tendenz zu einer Zungenprotru 
sion auf, aber keine sicheren Zeichen fiir Mongolismus oder Hypothyreose 
Infektionen: 0. Krankenhausauf.: 7.1.—19.111.40. Therapie: Rachitispro 
phylaxe. 

Diagn. Debil. vitae congen. + Granuloma  umbilicale + Strabismus 


divergens. 


8 


0 


2°53 # © s g 
— 

1 13°" Std. 1.410 23.4 54 71.6 0.33 133 43 60 
2 17 Tg. 1.470 20.3 5.3 63.6 0.32 120 38 116 
3 1 Mon. 7 Tg. 1.770 159 4.7 435.7 0.35 97 34 0.78 139 
t 2 Mon. O Tg. 2.150 11.6 3.6 33.0) 0.35 92 32 0.60 102 
Mon. 9 Tg. 3.570 11.7 4.1 34.1 0.34 83 29 33 


Fall 4. M.S. Cc J. 714 + 904: 39. Geb. 8.1X.39, 2 Mon. zu friih. Geb 
Gew. 1640 g. Gest. 29.X1.39. Zwilling II (Fall 6. Zwilling I). 

Mutter: unverheiratet, I-para, gesund. Erndhrung: 2'/2 Mon. Brust 
mileh, 8.1X. Blut: Normobl. 0.018 %, Leukoz. 10700 (Neutr. 52, Eo. 1 
Ba. 0, Lymph. 27, Mono. 11, Myeloz. 2). 13.1X. Max.Gew. Riickg. 1450 g 
Bem.: Bei der Entlassung am 21.XI. in gutem Zustand. Kommt bereits 
nach 6 Tg. wieder mit Zeichen einer Kapillarbronchitis. 29.XI. Mors 
Infektionen: Nur in der letzten Woche vor dem Exitus. Krankenhausauf. 
S.IX.—21.X1. und 28.X1.—29.X1.39. Therapie: Nicotinsiureamid, tgl 
Injekt. von 0.03 g vom 14.XI.—19.X1.39. Rachilisprophylaxe. 

Diagn. 1) Debil. vitae congen. + Debilitétsanimie. 2) Debil. vita 


congen. + Bronchitis capillaris. 


1 — 17 Tg. 1.690 15.2 4.1 45.4 0.33 111 37 — 188 
2 1 Mon. 2 Tg. 1.990 12.8 3.4 36.4 0.35 107 38 5.58 114 
3 1 Mon. 23 Tg. 2.460 8.7 26 268 0.32 103 33 1.50 95 
4 2 Mon. 13 Tg. 2.700 9.5 3.6 29.8 0.32 83 26 0.87 80° 


* Gest. an Kapill. bronch., 2 Mon. 21 Tg. alt. 
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Fall 5. A.-L. S. © J. 843:39. Geb. 6.X139, 2 Mon. zu ftrith. Geb.Gew. 
6380 g. 

Vater: Fabriksarb. Mutter: Il-para, gesund. Erndhrung: 3 Mon. Brust- 
iilch, Mon. gemischte Ernahrung + Kuhmilch. 6.XI1. Blut: Normobl. 
1,009 %, Polychromasie. Leukoz. 6700 (Neutr. 50, Eo. 3, Ba. 0, Lymph. 
1. Mono. 6). 9.XI. Max.Gew. Riickg. 1520 g. Infektionen: 0. Kranken 
ausauf.: 6.X1.—21.XIL39. Therapie: Nicotinsiureamid, tgl. Injekt. von 
1.03 ¢ vom 30.XI.—10.X11.39. Lactoflavin, tgl. Injekt. von 0.0005 ¢ vom 
1.Xi1.—15.X11.39. Rachitisprophylaxe. 

Diagn. Debil. vitae congen. 


a 2 a2 2 « 
en) = - = = 

1 22° Sid. 1.630 21.3 5.3 62.1 O.34 117 40 37 
4 3 Mon. 21 Tg. 3.900 11.9 3.8 33.9 0.35 89 31 52 
6 Mon. 9 Tg. 97 41 318 76 «24 22 
} 7 Mon. 28 Tg. 6.070 9.7 5.1 33.5 0.29 66 19 1s 
d 10 Mon. 5 Tg. 7.150 7.7 45 - 17 : 
* Ferr. red. 3 X 0.20 wird eingesetzt. 

Fall 6. M.-L. S. © J. 713:39. Geb. 8.1X.39, 2 Mon. zu friih. Geb.Gew 


1740 g. Zwilling I (Fall 4. Zwilling II). 

Mutter: unverheiratet, I-para, gesund. Erndhrung: 5 Mon. Brustmilch 

Kuhmilch. 8.1X. Blut: Normobl. 0.018 %. Polychromasie. Leukoz. 
12000 (Neutr. 65, Eo. 0, Ba. 0, Lymph. 27, Mono. 7, Myeloz. 1). 13.1X. 
Max.Gew. Riickg. 1546 g. Infektionen: 0. Krankenhausauf.: 8.1X—2.X11.39. 

Wurde am 13.1V.40. erneut aufgenommen. Diagn. Nasopharyng. acuta. 
War am Tag ver der Aufnahme mit Husten und Schnupfen erkrankt. 
\llg. Z. unbeeinflusst. Ausser der Nasopharyngitis 0.B. 5 Tg. subfebril, 
dann afebril. Entlassen am 22.1V.40. Therapie: Nicotinsaureamid, tgl. 
injekt. von 0.03 g vom 14.X1.—29.X1.39. Rachitisprophylaxe. 


Diagn. Debil. vitae congen. 


1 — 2° Std. 1.740 16.7 43 505 0.33 117 39 — 53 
2 - 17 Tg. 1.750 12.9 3.8 39.4 0.33 104 34 3.57 91 
8 1 Mon. 3 Tg. 1.980 9.5 2.9 27.8 0.34 96 33 049 92 
{ 1 Mon. 24 Tg. 2.330 9.8 3.0 26.0 0.38 87 33 049 95 
5 2 Mon. 13 Tg. 2.570 9.7 3.4 28.0 0.35 82 29 0.80 100 
6 7 Mon. 11 Tg. 5.810 9.7 4.2 29.1 0.33 69 23 O17 23 
7 10 Mon. 24 Tg. 7.200 9.1 4.8 30.1 0.30 63 19 0.25 51 
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Fall 7. S. P. © J. 733:39. Geb. 17.1X.39, 2 Mon. zu friih. Geb.Gew 
1770 g. 

Mutter: unverheiratet (Fabriksarb.), I-para, Go.-Infektion, Erndhruny 
Mon. Brustmilch +1 Mon. gemischte Ernahrung mit Kuhmilech 
17.1X. Blut: Normobl. 0.027 %, Polychromasie. Vereinzelte Blutk. mi 
Jolly-Kérnchen. Leukoz. 7400 (Neutr. 33, Eo. 6, Ba. 0, Lymph. 48.5, Mon 
10.5, Pl. 0.5, Metamyel. 1.5). 22.1X. Max.Gew. Riickg. 1560 g. Bem.: 19. 
Vaginalprobe Go. neg. Infektionen: 22.1X. verstreute Pemphigusblase: 
6.X. Haut o.B. Ganze Zeit afebril. Arankenhausauf.: 17.1X.—19.X11.35 
Therapie: Nicotinsiureamid, tgl. Injekt. von 0.03 vom 23.X1.—6.XI| 
Lactoflavin, tgl. Injekt. von 0.0005 g vom 7.XII.—13.XII. Ferr. reduct 
tel. 380.20 g vom 20.1V.40 an. Rachitisprophylaxe. 

Diagn. Debil. vitae congen. + Pemphigus neonat. + Haemangioma rez 


abdom. + Hernia umb. laevis + Atelectasis pulm? 


1 Std. 1.670 20.2 — — 6.63 60 
2 11 Tg. 1.620 163 4.7 514 032 109 35 8.48 12: 
3 1 Mon. 0 Tg. 2.040 14.0 4.0 38.2 0.37 96 35 9.36 111 
4 1 Mon. 25 Tg. 2.510 11.1 3.7 32.2 0.34 87 30 548 93 
5 3 Mon. 2 Tg. 3.180 98 4.1 30.0 0.33 73 24 066 = 45 
6 5 Mon. 10 Tg. 5.750 79 435 27.3 029 61 18 
7 7 Mon. 3 Tg. 6920 62 42 219 0.28 52 15 O44 II 


5 Ferr. red. 3 X 0.20 wird eingesetzt. 


Fall 8. B.C. © J. 206:40. Geb. 25.11.40, zur rechten Zeit (?). Geb.Gew 
1830 g. 

Vater: Bankbeamter. Mutter: I-para, hat Albuminurie gehabt. Erndh 
rung: 2 Mon. Brustmilch + Kuhmilch. 25.11. Blut: Normobl. 0. Leukoz 
11400 (Neutr. 69, Eo. 2, Ba. 0, Lymph. 24, Mono. 5). L1IL. Max.Gew 
Riickg. 1660 g. Infektionen: 0. Krankenhausauf.: 25.11.—27.1V.40. Ther« 
pie: Rachitisprophylaxe. 

Diagn. Debil. vitae congen. 


1 1° Std. 1.830 17.6 43 53.0 0.33 123 41 2.18 9 
2 4 Tg. 1.670 181 538 53.0 0.34 100 34 — 6 
3 13 Tg. 1.860 14.7 39 42.3 0.35 108 38 - 4d 
1 1 Mon. 4 Tg. 2.160 12.2 3.3 33.8 0.36 97 37 0.76 7 
5) 2 Mon. 1 Tg. 2.700 8.7 2.5 248 0.35 99 35 0.78 8} 


6 4 Mon. 10 Tg. 4.940 115 3.9 32.6 0.35 84 29 0.29 5 
7 6 Mon. 16 Tg. 6.120 10.0 3.9 28.6 0.35 73 26 0.36 2 


Fall 9. 
1940 g. 

Mutter: 
Mon. 


Diagn. 


hromasie 
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M. J. 763:3&. Geb. 3.X%.39, 10 Tg. zu friih. Geb.Gew. 


unverheiratet: (Fabriksnaherin), Il-para, gesund. Erndhruny: 


Brustmilch + Kuhmilch. 3.X. Blut: Normobl. 0.026 %, 


Debil. vitae congen. + Rachit. incip.? 


| 
| 
| 
| 


8 Ferr. 


Vater: 


Guter Allg. Z. Keine katarrhalischen Symplt. 


13.11.40. Therapie: Nicotinsiureamid, tgl. 


red. 3 X 0.20 wird eingesetzt. 


Fall 10. S. M. © J. 9:40. Geb. 15.X1.39, unbekannt wie viel zu 


reb.Gew. 1970 g. 


Arrendator. Mutter: Ill-para, gesund. Erndhrung: 


Suspekt incip. Kap.-bronchit. Temp. max. 39.4°. 30.1. Fiebertrei. 
Krankenhausauf.: 15.X1.39 
Injekt. von 0.03 ¢ vom 30.X1. 


Poly- 
Leukoz. 7800 (Neutr. 70, Eo. 2, Ba. 1, Lymph. 1, Mono. 10, 
Myeloz. 1). Infektionen: 0. Krankenhausauf.: 3.X.—21.X11.39. 

Wiederaufnahme 1.111.—5.11140 (J. 225:40). Diagn. Nasopharyngitis 
ic. + Otitis med. bilat. catarrh. Therapie: Nicotinsiureamid, tgl. Injekt. 
von 0.03 vom 18.XI.—1.X11.39. Lactoflavin, tgl. Injekt. von 0.0005) 
vom 2.X11.—8.XI11.39.  Ferr. reduct., tgl. 80.20 g vom an. 


Rachitisprophylaxe. 


1 — 4 Std 1.940 20.5 5.1 63.3 0.32 124 40 

2 11 Tg 1.830 21.4 5.3 10 13.90 

3 1Moeon. 47g. 2.270 14.2 40 40.2 0.35 101 36 2.25 

t 2 Mon. 12 Tg. 3.200 10.1 3.6 29.0 0.35 81 28 0.39 

5 Mon. 1 Tg. 4.770 97 42 2068 033 71 23 

6 9 Mon. O Tg. 7.130 7.7 4.8 29.0 0.27 60 16 O28 


frith. 


Mon 


Brustmilch + Kuhmilch. 16.X1. Blut: Normobl. 0.049 %, Polychromasic. 
Leukoz. 11800 (Neutr. 31, Eo. 4, Ba. 0, Lymph. 31, Mono. 24. Metamyel. 2. 
Myeloz. 8). 19.X. Max.Gew. Riickg. 1790 Infektionen: 28.1. Rhinitis 


umb. 


10.X11.39. Lactoflavin, tgl. Injekt. von 0.0005 g vom 11.X11.—17.X11.39. 
Rachitisprophylaxe. 
Diagn. Debil. vitae congen. + Animia sec. + Rhin. ac. + Hernia 
1 14°° Std. 1.910 16.2 4.2 50.9 0.32 121 39 7.20 
2 14 Tg. 1.970 164 4.6 504 0.33 110 36 6.18 
3 —_ 29 Tg. 2.180 138 38 41.3 0.33 109 36 1.33 
4 1 Mon. 29 Tg. 2.900 94 29 29.7 0.32 102 32 
5) 2 Mon. 28 Tg. 3.520 10.2 3.3 30.1 0.34 91 29 0.23 
y 5 Mon. 15 Tg. = 113 43 35.2 0.32 78 26 
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Fall 11. GG. 3 J. 156: 40. Geb. 8.11.40, 2 Wo. zu triih. Geb.Gew 
1990 

Vater: Kaufmann. Mutter: Il-para, gesund. Erndhruny: Linger als 6 
Mon. Brustmilch. 9.11. Blut: Normobl. 0.013 %. Miassige Anzahl Erythi 
mit Jolly-Kérnchen. Leukoz. ¢100 (Neutr. 82, Eo. 0, Ba. 0, Lymph. 12 
Mono, 6). Infektionen: 0. Krankenhausauf.: 8.11—17.11L40. Therapie 


Rachitisprophylaxe. 


Diagn. Debil. vitae congen. 


= ~ = = - = 
— 


7° Std. 1.890 24.5 69 72.4 0.34 105 36 5.28 70 
2 15 Tg. 2.020 20.8 5.7 63.0 0.33 111 36 3.57 125 
3 1 Mon. 1 Tg 2.240 17.7 5.0 51.6 0.34 103 35 1.71 157 
2 Mon. 14 Tg. 3.740 11.8 3.8 35.0 0.32 92 30 0.84 
5 Mon. 21 Tg 6.500 10.1 44 30.1) 0.34 68 23 38 


Fall 12. G. N. © J. 789: 39. Geb. 7.X.39, 2'/2 Mon. zu frith. Geb.Gew 
2000 g. 


Vater: Schreiner. Mutter: Il-para, gesund. Erndhrung: 8 Mon. Brust 
milch. 15.X. Blut: Normobl. 0. Leukoz. 12100 (Neutr. 27, Eo. 3, Ba. 1, 
Lymph. 46, Mono, 15, Metamyel. 2, Myeloz. 6). 16.X. Max.Gew. Riickg. 1770 
y. Infektionen: 0. Krankenhausauf.: 7.X.—5.X11.39. Therapie: Rachitispro 


phylaxe. 


Diagn. Debil. vitae congen. + Hernia umbil. 


= 

= ° > a > an 


i 11 Tyg. 1.840 17.2 49 514 0.33 105 35 12.70 161 
2 1 Mon. 0 Tg. 2.280 12.1 34 35.3 0.34 104 36 3.61 122 
3 1 Mon. 18 Tg. 2.620 84 2.5 243 0.35 97 34 1.82 70 
t 3 Mon. 26 Tg. — 118 44 37.7 031 86 27 — 36 
5) 5 Mon. 26 Tg. 6.620 11.6 5.1 36.7 0.32 72 23 040 37 
6 8 Mon. 12 Tg. 7.570 10.3 4.7 32.0 0.32 68 22 a 18 
7 11 Mon. 9 Tg. 9.200 9.1 4.7 305 030 65 19 0.27 30 
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Wo. 


Fall 13. 
2060 g. 


aA 10. Geb. 21.1140, 3 friih. Geb.Gew 


zu 


Vater: ehemaliger Wegarbeiter. Mutter: I[l-para, gesund. Erndhrung: 


2 Mon. Brustmilch + Kuhmilch. 21.11. Blut: Normobl. 0.295 %. Leukoz. 
12400 (Neutr. 24, Eo. 1.5, Ba. 0, Lymph. 70.5, Mono. 8, Myeloz. 0.5, Pl. 0.5). 
28.11. Normobl. 0.035 %, Leukoz. 6600. 5.111. Normobl. 0.001 %, Leukoz. 
9800. 9.11]. Max.Gew. Riickg. 1790 g. Bem.: Die ersten Lebenstage recht 


bedeutendes Odem, besonders an den Hiinden, Unterschenkeln und Fiissen. 


Urin: Heller stark pos. Schwierigkeiten die Temp. zu halten. Keine Zei- 


1940 g. Infektionen: 0. 


tisprophylaxe. 


Krankenhausauf.: 22.1. 


21.11.40. 


chen f. allg. Hydrops. Keine Leber-und Milzvergrésserung. Spiiter in 
vutem Zustand. Infektionen: 0. Krankenhausauf.: 21.11.—24.1V.40. Thera 
pie: Rachitisprophylaxe. 
Diagn. Debil. vitae congen. + Naevus facici. 
1 18° Std. 2.000 27.2 68 81.8 0.33 120 40 8.70 1038 
2 7 Tg. 1.870 25.83 6.7 74.7) O34 111 38 131 
3 1 Mon. O Tg. 2.010 16.6 5.1) 51.6 O82 101 33 1.79 150 
4 2 Mon. 2 Tg. 2.690 11.2 3.5 32.2 0.35 92 32 1.23 Si 
5 5 Mon. 10 Tg. 6.380 9.6 3.9 29.8) 0.32 76 25 O18 31 
Fall 14. P. © J. 114: 40. Geb. 13.140, 1 Mon. zu frith. Geb.Gew 
2230 g. 
Vater: Chauffeur. Mutter: Il-para, gesund. Erndhrung: linger als 3 
Mon. Brustmileh. 22.1. Blut: Normobl. 0. Leukoz. 12400 (Neutr. 45, Eo. 
1.5, Ba. 0, Lymph. 45, Mono. 6.5, Pl. 1, Myeloz. 1). 24.1. Max.Gew. Riickg. 


Therapie: Rachi 


Diagn. Debil. vitae congen. 

1 10 Tg. 1.970 18.8 50 576 0.33 115 38 7.53 123 
2 1 Mon. 7 Tg. 2.430 12.7 3.6 36.7 0.35 102 35 0.64 1038 
3 5 Mon. 7 Tg. — 11.3 40 34.8 032 87 28 0.19 32 
4 7 Mon. 29 Tg. 7.300 12.7 4.9 36.6 0.35 75 26 47 


26) 


B. 


Einfache hypochrome Animie. 


Fall 1. L.-O. L. 5 Pol. J. 2602: 39. Geb. 14.1.39. 9 Mon. alt. 

Vater: Stahlschleifer. Soz. Verhaltn.: —. Geb.Gew. 2000 g. Erndhruny 
Bis 3 Mon. nur Brustmilch, bis zu 6 Mon. gemischte Ernahrung, letzt 
Zeit unverdiinnte Milech, Mus u.s.w. Entwicklung o.B. Friiher gesund 
Anlass d. Krankenhausbesuches: »allg. Untersuchung erwiinscht». 

Status 30.X.39: Allg. Z. unbeeintrachtigt. Etwas knappes Fettpolste: 
Blass. Gew. 7540 g. Temp. 37.3°. Epithelsymptome 0. Innere Organe o.B 
Skelett: leichter Rosenkranz. 

Diagn. Debil. vitae congen. + Anadmia sec. + Rachitis laevis. 

Therapie: Ferr. reduct. 3X 0.20 g, vom 30.X.—? 


30.X.39 7.0 4.5 27.3 0.26 61 16 — — } 


Fall 2. k. K. 3 J. 103: 40. Geb. 25.11.39. 10 Mon. alt. 

Vater: Bauarbeiter. Soz. Verhiltn.: ziemlich gut. Geb.Gew. 2960 
Eineiiger Zwilling. Erndhrung: Von Anfang an Flasche nach dem Schem: 
der Kinder-Abt. Hat jetzt ?/; Milch, Saft und Mus. Entwicklung o.B 
Vorher gesund. Seit 2 Wochen Husten und Katarrh. Seit 18.1. zunehmend 
Temp., Max. 40°. Anlass d. Krankenhausbesuches: Akute Racheninfek 
tion. 

Status 21.1.40: Allg. Z. unbeeintrachtigt. Fettpolster und Hautfarbe 0.B 
Linge 69.5 cm. Gew. 7590 g. Temp. 39.5°. M.S.R. 32 mm. Epithelsymp 
tome 0 (Achylie}. Rachen: gerétet. Ohren: Otitis simplex bilat. Lebe: 
und Milz o.B.  Skelett: abstehende Tubera, angedeuteter Rosenkranz 
Leukoz. 45000 (Neutr. 65.5, Eo. 0, Ba. 0, Lymph. 24.5, Mono, 8.5, Pl. 1 
Myelo. 0.5). Angedeut. Polychromasie. 

Verlauf: Am Tag nach der Aufnahme fieberfrei. 22.1. Leber 1 Que! 
finger unterhalb des Rippenbogens. Milz ‘/2 Querfinger unterhalb des 
Rippenbogens. 23.1. Leukoz. 7700. Krankenhausauj.: 21.1.—4.111.40. 

Diagn. Nasopharyngilis ac. + Otitis med. simpl. bilat. + Animia hypo 
chrom. + Achlorhydria. 

Therapie: Ferr. red. 3 0.20 g vom 29.1.—4.1IL.40. 

Hereditdt: Mutter: 36 Jahre alt. 27.111.39 (Blutprobe enthommen 2 Tag: 
post partum. Geburtsblutung 570 g) Hb 10.9. Geschwister: 5; Zwillings 
bruder L. K., Geb.Gew. 3100 g. 12,111.40. Blut: Hb 10.5, Er 5.6, Hkw 35.7 
Hbk 0.30, Vole 64, Hbe 19, Fe 23 ¥%. 
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2 # 32 a = 

= on) = > x = 
26.1.40 6.5 5.2 27.6 0.24 53 13 M: 32 0.47 28! 
5.11. 6.6 5.2 — 13 
14, 11.8 6.5 46.0 0.26 71 1s 0.49 40 
23. 11.4 5.9 41.0 0.28 69 19 58° 
4. ITT. 13.0 6.2 43.8 0.30 71 21 — 34 


29.1. Magensaft I: Hist. 0.15 mg: HCI] 0 Gesamtaz. 0 Schleim IIL. 
20.11. Magensaft Il: Hist. 0.15 mg: HCl 0 Gesamtaz. Schleim 
IIT. 


Fall 3. H. F. © J. 531: 39. Geb. 26.VI.38. 1 Jahr all. 

Vater: Waldfuhrmann. Soz. Verhiltn.: einigermassen gut. Geb.Gew. 
2330 g. Zweieiiger Zwilling. Erndhrung: Einige Wochen nur Brustmilch, 
dann Flasche nach dem Schema der Kinder Abt. Tégl. Milchmenge nicht 
iiber */2 Liter. Entwicklung o.B. Hatte einen Leistenbruch, sonst friiher 
immer gesund. — Erkrankte am 16.VI.39 mit Husten, Katarrh und Fieber. 
inlass d. Krankenhausbesuches: Akute Infektion. 

Status 20.V1L39.: Allg. Z. recht stark beeintrachtigt. Fettpolster etwas 
spirlich. Blass. Dyspnoe und Nasenfliigelatmung. Liinge 66 cm. Gew. 
7970 g. Temp. 40.2°. M.S.R. 48 mm. Epithelsymptome 0. Rachen: Massig 
yerétet. Lungen: Rechtsseitige Bronchopneumonie. Leber 1 Querfinger 
unterhalb des Rippenbogens. Milz '/2 Querfinger unterhalb des Rippen- 
bogens. Skelett: unbedeulende Rachitis. Leukoz. 7100 (Neutr. 23, Eo. 0, 
Ba. 0, Lymph. 68, Mono. 9), Normobl. 0.004 %, Retic. 2.3 %, Thromboz. 
281000. Angedeut. Aniso- und Poikilozytose. 

Verlauf: Vom 23.VI. fieberfrei. 27.VI. Lungen Arankenhausauf. 
20.VI.—1.VII. 

Diagn. Bronchitis ac. + Bronchopneumonizw dx. + Animia hypochr. + 
Rachilis. 

Pol. Kontrolle: 22.1X.39. Gesund, unbeeintrichtigt. Gew. 9430 g. Leber 
immer noch 1 Querfinger unterhalb des Rippenbogens. Leichte Rachitiszei- 
chen. Sonst o.B. 

Therapie: Ferr. reduct. pro analysi 3X 0.20 g vom 1.VII.—1.VIIL. 
gewohnl, Ferr. reduct. 3 * 0.20 g vom 15.VIII.—20.1X. 39. 

Hereditdt: Mutter: 41 Jahre alt. Friiher Basedow, Grundumsatz + 80 2%. 
Jetzt. keine Hyperthyreosebeschwerden. Weiss nichts von cinem Blut- 
mangel. 1.VII.38 (Blutprobe enthommen 5 Tage post partum. Geburts- 
blutung 550 g) Hb 10.1. 20.VII. Hb 12.5. 22.1X.39 Epithelsymptome: 
Klassische Koilonychie am rechten 2. Finger, die tibrigen Nigel teilweise 
splitterig und spréde (Basedow). Sonst 0.B. Blut: Hb 12.7, Er 4.9, Hkw 
10.2, Hbk 0.32, VolE 82, HbeE 26, Fe 76 ¥%. Geschwister: 5: 4 illtere und 
1 Zwillingsbruder (Fall Nr. 4). 
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= — a & 
22.V1.39 5.2 863.6 — — 14 M:48 - 
27. 66 39 25.3 0.26 65 17 7 -- 31° 
29. 64 3.9 — 16 — 
22.1X. 13.5 50 40.2 0.34 80 27 — 0.22 64 


3 98.VI: Magensaft: Hist. 0.15 mg: HCl 6430 Gesamtaz. 7730 Schlein 


Fall 4. S. F. 3 Pol. J. 2830: 39. Geb. 26.VI.38. 1 Jahr alt. 

Vater: Waldfuhrmann. Soz. Verhialtn.: cinigermassen gut. Geb.Gew 
2660 g. Zweieiiger Zwilling. Erndhrung: Antanglich einige Wochen nu: 
Brustmilch, dann Flaschenernaéhrung nach dem Schema der Piidiatr. Abt 
Entwicklung o.B. War auf der Padiatr. Abt. vom 12.VIII.—20.VIII. auf 
genommen. Diagn. Pflegekind. Padiatr. Pol. 15.X11.38. Diagn. Rachitis 
incip. + Animia sec. Behandlung mit Ferr. reduct. (Dosierung?). Anlass 
d. Krankenhausbesuches: wurde miltgenommen, als die Zwillingsschweste! 
abgeholt wurde. 

Status 22.1X.39: Allg. Z. unbeeintriachtigt. Fettpolster und Muskulatur 
o.B. Etwas blass. Gew. 10330 g. Haut: Strophulus. Epithelsymptome: 0 
Leber am Rippenbogen, Milz o.B. Skelett: unbetrichtl. Rachitis. 

Diagn. Anaimia hypochrom. + Strophulus. 

Therapie (nach der Verordnung am 15.X11.38 nahm Pat. Ferr. reduct 
periodenweise, unregelmissig wihrend des Friihjahrs 39 ein). — Fer 
reduct. pro analysi 3 X 0.20 g vom 1.VII.—1.VIII. sowie gew6hnliches Fer 
reduct. 3 0.20 g vom 

Hereditdt: wie bei Fall 3. 


12. 11.7 3.3 — 35 
1. VIT.39 6.0 4.3 — 14 — 24 
22.1X. 12.3 46 37.9 0.52 82 27 — 0.21 50 


Fall 5. M. B.C J. 555: 39. Geb. 15.1V.38. 1 Jahr, 2 Mon. alt. 

Vater: Landwirt. Soz. Verhiltn.: ziemlich gut. Geb.Gew. 1480 g. Er 
ndhrung: 3'/2 Mon. nur Brustmilch, dann Flaschenernihrung. Vom 1 
Lebensjahr an gemischte Kost mit '/2 Liter Milch. Entwicklung 0.B. Wai 
auf der Padiatr. Abt. vom 15.1V.—-19.VII1.38 aufgenommen. Diagn. Debil 
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vilae congen. + Nasopharyngitis ac. + Bronchopneumoniz sin. + Pemphi- 
sus infant. + Dermatitis intertrig. 4+- BCG-Vaccination. Ferr. red. 3X 0.10 
+ vom 26.VII.—19.VIII. — Immer blass. Seit 1 Woche schlechter Appetit. 
ungeformter, griiner Stuhl. Anlass d. Krankenhausbesuches: Akute 
yspepsie. 

Status 29.V1.39: Allg. Z. gut. Blass. Linge 73 em. Gew. 9010 g. Temp. 
17.39. M.S.R. 11 mm. Epithelsymptome: 0. Abdomen o.B. Leber am 
Rippenbogen. Milz o.B. Skelett o.B. Urin 0. Leukoz. 20300 (Neutr, 28.5. 
Ko. 1, Ba. 0, Lymph. 67.5, Mono. 3). . 

Verlauf: Subfebril. Missige Dyspepsie. Arankenhausauf.: 29.V1.—1.VIL. 
3Y. 

Diagn. Dyspepsia ac. + Anaimia hypochrom. (debilgeboren). 

Pol. Kontrolle: 26.VI1.39. Frischer, beweglicher, bessere Farben. Gew. 
9410 g. Status 0.B. 28.VIII. Strophulus, sonst gesund. Gew. 9860 g. 15.X11. 
Frisch. Gew. 10600 g. 

Therapie: ‘Friiher Ferr. red. 3 X 0.10 g vom 26.VIL—19.VIIL38 gehabt). 
Ferr. reduct. 3 0.20 g vom 1.VII.—27.VIIL.39. 

Hereditdt: Mutter: 29 Jahre alt, immer gesund gewesen. Weiss nichts 
von einer Blutarmut. Auch nicht bei ihren Geschwistern. 17.1V. (Blut- 
probe enthommen 2 Tage post partum. Geburtsblutung 30 g) IIb 15.5 
26.VI11.39. Epithelsymptome: 0. Blut Hb 14.2, Er 4.1, Hkw 41.2, Hbk 0.54, 
Vole 100, HbE 35, Fe 92 7%. Geschwister: 0. 


2 & “ 2 <£ 

15.1V.38 25.0 6.4 — 30 — 
13. VIII. 10.5 4.1 26 
30.V 1.39 7.8 59 28.5 0.27 11 30° 
26.VIT. 12.3 6.2 41.0 0.30 66 20 - $4 
28.VIIT. 15.3 6.5 47.0 0.33 72 24 0.33 a8 
15.X11. 13.5 5.3 - 25 
1 30.VI. Eisenbelastung (Ferr. reduct. 0.25 g). Vorher 30, nach 8 Std. 


267 
30.VI. Magensaft. Hist. 0.20 mg: HCl] 3450, Gesamtaz. Schleim 
II—III. 


Fall 6. O. E. 3 J. 431: 40. Geb. 26.111.39. 1 Jahr, 2 Mon. alt. 

Vater: Presser. Soz. Verhiltn.: gut. Geb.Gew. 2000 g. Erndhrung: 1 Mon. 
Brustmilch, dann Flasche. — Jetzt gemischte Kost mit '/, Liter Milch. 
Entwicklung o.B. Immer schwachlich gewirkt. In den letzten Monaten 
blass, hat leicht geschwitzt, Appetit war schlechter. Seit einigen Wochen 
miissigen Durchfall. Kommt nach 2 Spasmophilieanfiillen in das Kranken 
haus. Anlass d. Krankenhausbesuches: Manifeste Spasmophilie. 


~ 
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Status 8.V1I.40: Allg. Z. unbeeintrachtigt weinerlich, Opistotonustendenz 
lettpolster reduziert, Turgor etwas herabgesetzt. Blass. Linge 76 cm 
Gew. 8430 g. Temp. 37.5°. M.S.R. 4 mm. Epithelsymptome 0. Nerven- 
system: Spasmophilie. Skelett: leicht rachitisch. Sonst o.B. Leukoz. 7200 
(Neutr. 58, Eo. 2, Ba. 0, Lymph. 34, Mono. 6). Anisozytose. 

Verlauf: Fieberfrei, keine Krampfe nach der Aufnahme. Arankenhaus 
auf.: 8.V1.—2.VIL.A40. 

Diagn.: Spasmophilie (Konvulsionen) + Rachitis + Animia sec. + Achy 
lia gastrica. 

Therapie: Ferr. reduct. 3 X 0.20 g vom 12.VI.—31.VII.40. 

Hereditdt: Mutter: 25 Jahre alt. Weiss nichts von einer Blutarmut 
Epithelsympltome: weiche, absplitternde Nagel, angedeutete Koilonychi: 
am Dig. II, rechts, im iibrigen o.B. Blut: 2.VIIL40 Hb 13.2, Er 4.5, Hkw 
11.4, Hbk 0.32, Vole 92, Hbe 29, Fe 100 7%. Geschwister: 0. 


‘ 
0 


‘ 
mm 


10.V1.40 5.5 3.9 24.5 0.22 63 i4 M:4 0.37 228 7 
17. 7.6 4.2 — — — 18 5 — — 
26. 11.9 5.1 42.3 0.28 83 23 — 0.44 54 
2.VITI. 13.9 5.1 39.7 0.35 78 27 — 0.27 56" 


10.VI. Eisenbelastung (Ferr.red. 0.25 g-i-Fssen). Vorher 22 nach 
Std. 130 7%. 

* 11.VI. Magensaft I: Hist. 0.17 mg: HCl 0 Gesamtaz. 1250, Schleim I—II 

* 2.VIII. Magensaft II: Hist. 0.17 mg: HCl 0 Gesamtaz. 515-30, Schleim 
1I—III. 


Fall 7. O. A. ¢ J. 395: 40. Geb. 25.11.39. 1 Jahr, 2 Mon. alt. 

Vater:, Grubenarbeiter. Soz. Verhiltn.: ziemlich gut. Geb.Gew. 4600 ¢ 
Erndhrung: 6 Mon. nur Brustmilch, dann bis zum 9.—10. Monat mit 
Zulage. Spiiter allmahlich Ubergang zu gemischter Kost, nicht besonders 
viel Milch. Entwicklung o.B. Auf der Padiatr. Abt. vom 5.V.—14.V.39 
Diagn. Pflegekind. Sowie vom 12.XI.—27.X1.39. Diagn. Vomitus (Ernih 
rungsfall) + Rachitis incip. + Spasmophilia latens. — Bekam im Februai 
Fischlebertran und Eisen. Spiiter wieder schlechterer Appetit, Erbrechen 
und zeitweise Durchfall. Wurde blasser. In der letzten Woche die dyspep 
tischen Symptome ausgesprochener. Temp. die letzten Tage iiber 39 
Anlass d. Krankenhausbesuches: Exazerbation einer subakuten Dyspepsi« 

Status 20.V.40: Allg. Z. unbeeintriachtigt. Fettpolster und Muskulatur o.B 
Blass. Linge 77 cm. Gew. 8760 g. Temp. 39.2°. Epithelsymptome 0 
Innere Organe o.B. Skelett: Unbedeutend rachitisch. Leukoz. 24700 
(Neutr. 60, Eo. 0, Ba. 0, Lymph. 34.5, Mono. 4.5). Urin initial »Massei 
kérniger Zylinder», spater o.B. 
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Verlauf: 25.V. Am Tag nach der Aufnahme fieberfrei. Dyspepsie ver- 
schwunden. 5.VI. Masern! 39°. 6.VI. nach 1 Tag fieberfrei. Krankenhaus- 
wf.: 20.V.—13.VI.40. 

Diagn. Enterocolitis ac. + Anamia sec. + Morbilli. 

Therapie: (Friihere Eisenbehandlung im Febr. 40). Ferr. reduct. 3 > 
4.10 g vom 25.V.—11.VI., 3 X 0.20 g vom 13.VI.—5.VII.40. 

Hereditdt: Mutter: Blut: 6.VII.40: Hb 12.7, Er 3.9, Hkw 37.5, Hbk 0.34, 
Vole 96, HbE 33, Fe 64 ¥%. Geschwister: 1. 


25.V.40 65 41 253 026 62 16M:20 0.26 13° * 
28. 66 — — — 
6.VI. 9.4 —_ — — - — 
12. 111 49 39 O28 2 0.32 62 
6.VII. 1.5 55 359 032 65 21 - — 48 


® 25.V. Eisenbelastung (Ferr. red. 0.25 g+Essen): Vorher 13 nach 
2% Std. 18 ¥%. 

10 25.V. Magensaft: Hist. 0.17 mg: HCl 41% Gesamtaz. 52% Schleim 
I—III. 


Fall 8. L. E. jg J. 548: 39. Geb. 15.1138. 1 Jahr, 3 Mon. alt. 

Vater: Landwirt. Soz. Verhaltn.: gut. Geb.Gew. 2000 g. Erndhrung: 3 
Mon. Brustmilch, dann hauptsichlich Mischmilch. Isst nicht gerne Mus, 
Butter u.s.w. Entwicklung o.B. Auf der Fadiatrischen Abt. vom 16.111.— 
20.1V.38. Diagn. Debilitas vitae cong. — Immer schwach gewirkt. Anlass 
l. Krankenhausbesuches: Leistenbruch (von der chirurg. Abt. wegen Anié- 
mie iiberwiesen). 

Status 25.V1.39: Allg. Z. unbeeintrachtigt. Fettpolster knapp und schlaff. 
\llg. Blasse. Linge 76 cm. Gew. 7900 g. Temp. 37.6°. Epithelsymptome 0. 
Herz: etwas rauhes, syst. Blasegerausch mit P.max. Intercost. II.—III. 
links. Sonst innere Organe o.B. Skelett: leicht rachitisch. WaR. neg. 
Leukoz. 9400 (Neutr. 29, Eo. 0, Ba. 0, Lymph. 62, Mono. 8, Pl. 1), Aniso- 
und Poikilozytose. 2 Normoblasten. Thromboz. 708000. 

Verlauf: Temp.Steigerung im Zusammenhang mit _rezidivierenden 
Racheninfektionen. — Zustand wahrend des Krankenhausaufenthalts be- 
trachtlich verbessert, Gew. Zunahme 1280 g. Krankenhausauf.: 25.V1.— 
22. VIII.39. 

Diagn. Animia hypochrom. (debilgeboren) + Nasopharyngilis ac. + 
Otitis med. ac. catarrh. bilat. + Hernia ing. sin. 

Therapie: Ferr. reduct. pro analysi 30.25 g vom 1.VII.—12.VIIL39. 
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Hereditaét: Mutter: 36 Jahre alt, erhielt vom Arzt im Juli 38 Fe-Medizii 
und nahm davon 2 mal die verschriebene Menge ein. — Jetzt iiber 1 Jah: 
nichts eingenommen. 4.V1I.40 Epithelsymptome 0. Blut: Hb 12.9, Er 4.6 


Hkw 43.0, Hbk 0.30, Vole 93, HbE 28, Fe 132 7~%. Geschwister: 0. 

2 4» @ Ss 

27.V1.39 5.9 4.5 21.8 0.27 48 13 —— M:2 - 15 
28. 6.2 4.5 14 3.3 — 15"? 
5. VII. 6.9 5.0 — 14 6.8 — — — 
8 7.2 4.7 — — 15 3.0 11 -_- - 
12 9.9 5.5 36.6 0.27 67 18 4.5 — — 44 
15 10.4 5.2 — 20 — - 
26 11.2 5.1 — _ — 22 1.6 35 — 
29. 11.8 5A 41.3 0.29 81 23 1.0 — — 62 
9.VITI. 11.8 5.0 24 0.4 — — 
21. 12.8 5.2 42.8 0.30 82 25 — 16 0.22 79% 2 
4.V1.40 13.0 5.2 38.9 0.33 75 25 — — — 32 


1 28.VI. Magensaft I: Hist. 0.20 mg: HCl 76:5 Gesamtaz. 9845 Schlein 

12 29.VI. Eisenbelastung I (Ferr. red. 0.25 g): Vorher 15 nach 2! 
Std. 52 

VIII. Magensaft I]: Hist. 0.20 mg: HCI 7130 Gesamtaz. 8430 Schlein 
II. 

OL.VIII. Eisenbelastung II (— 1): Vorher 79 nach 2% Std. 99 


Fall 9. L. A. 3 J. 154: 39. Geb. 19.X.37. 1 Jahr, 3 Mon. allt. 

Vater: Gemeindearbeiter. Soz. Verhaltn.: gut. Geb.Gew. 2820 g. Erndal 
rung: Nur Brustmilch bis zu 8 Monaten, dann Griitze und Mus. Jetzt ge 
mischte Kost, immer noch 5 Mahlzeiten. Entwicklung 0.B. Wurde wahrend 
des 1. Lebensjahres in der Kinderfiirsorge arztlich kontrolliert. Hatt 
Stomatitis und geringe Dyspepsie. Jetzt seit 2 Wochen Katarrh, am letzte: 
Tag Fieber und Husten. Anlass d. Krankenhausbesuches: Akute Infektio! 
(Pharyngitis). 

Status 16.11.39: Allg. Z. etwas beeintrachtigt, Fettpolster und Muskulatu: 
o. B. Hautfarbe »rosa» (Feuerschein). Strophulus. Lange 77 cm. Gew. 11.° 
kg. Temp. 39.8°. M.S.R. 4 mm! Epithelsymptome 0. Nasopharyngitis 
sonst innere Organe o.B. Skelett: Leichte Rachitis. Faeces: Weber neg 
(2 Proben). Leukoz. 16600 (Neutr. 84, Eo. 0.5, Ba. 0, Lymph. 11, Mono 
4.5). Anisozytose. R6éntgenbefund: Lungen und Abdomen 

Verlauf: Afebril vom 17.11.—4.1II. wieder Nasopharyngitis mit 
38—39°. Krankenhausauf.: 16.11.—13.111.39. 

Diagn. Nasopharyngitis ac. + Dyspepsia ac. + Anamia sec. 
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Pol. Kontrolle: 17,111.39. Gesund. 
Therapie: CoCle 3X5 mg vom Ferrofer (25 mg Fe) 
2X1 Tabl. vom 3X1 Tabl. 28.111.—22.V. 39. 
Hereditat: Mutter: 31 Jahre alt, gesund. Weiss nichts von Blutarmut. 
21.X.37 (Blutprobe entnommen 2 Tage post partum. Geburtsblutung 90 g) 
Hb 10.1. 26.X. Hb 10.9. 28.11.39. Epithelsymptome 0 (briichige Nagel). 
Blut: Hb 13.6, Er 4.7, HbE 29, Fe 74 ¥%. 


vom 


Geschwister: 0. 


18.11.39 6.6 5.1 —_- - 13 — M:4 35 
2.11. 66 4.5 26.1 025 38 15 2.6 - 23! 
$7. 6.8 —- — — 17 - 
28. 10.2 5.5 — 19 2.0 3 - 
13.1V. 11.4 49 - — 23 1.7 
2.V. 12.5 5.0 25 
23. 12.9 4.2 - 31 
25.1X. 12.5 4.8 - 26 0.23 96 
30.V.40 13.5 4.5 - 30 0.32 62 


‘9 28.11.39 Magensaft: Hist. 0.23 mg: HCl 984; Gesamtaz. 104.5 Schleim I. 


Fall 10. H. G.d J. 561: 39. Geb. 9.1.37. 2 Jahre, 5 Mon. all. 
Vater: Landwirt. Soz. Verhaltn.: gut. Geb.Gew. 2700 g. Erndhrung: 


Gemischte Ernihrung 4 Mon. lang, dann nur Brei und Mus. Von 1 Jahr 
Isst am liebsten Griitze, Brei, Pfannkuchen, Kartof- 
Nur 1 
Entwicklung: Etwas verspalet gehen und_ sprechen 


an gemischte Kost. 
fel, weniger gerne Mus und Siissigkeiten. Isst Fisch und Fleisch. 
Glas Milch taglich. 
gelernt, macht aber nicht den Eindruck psykisch zuriickgeblieben zu sein. 
Immer recht klein, mager und blass gewesen. Nicht besonders empfinglich 
fiir Infektionskrankheiten, die letzten Monate vollig frei von diesen. M6g- 
licherweise etwas briichige Nagel gehabt, recht oft Rhagaden am Mund. 
Anlass d. Krankenhausbesuches: Magerkeit und Blisse. 

Status 1.V1I.39: Allg. Z. unbeeintrachtigt. Dicke Backen, aber magere 
und schmichtige Extremititen. Im Gesicht sonnengebriunt, Hautfarbe im 
iibrigen auffallig blass. Linge 81 cm. Gew. 10.4 kg. Temp. 37.6°. M.S.R. 
1mm. Epithelsymptome 0. Herz: syst. Blasegeriiusch, am stirksten iiber 
der Spitze. Skelett: leichte Rachitiszeichen. Leukoz. 7600 (Neutr. 35, Eo. 
1.5, Ba. 1, Lymph. 49, Mono. 13.5). Aniso- und Poikilozytose. 2 Normobl. 
r'hrombozyten 527000. Faeces: Weber neg. Réntgenbef. 28.VIII.39: Lungen, 


méglicherweise etwas zu grosse Hili, sonst o0.B. Herz: transv. Diameter 
im Sitzen 3.1 + 4.9— 8.0 (Thorax 15—16 cm), sonst o.B. 

Verlauf: Temp. 1. Mon. 37/38°—38.5°, 2. Mon. 37/37.5°—38°. Vom 
23.VIII. an afebril. M.S.R. 4 bis 2 mm. Puls 1. Monat etwa 140/Min., 
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spater 90—100. 2.VIII. Guter Allg. Z. Appetit gebessert. Nimmt an Gew 
zu. Fettpolster knapp, schlaff. Bleich. Leber und Milz o.B. 23.VIII 
Hatte einige Perioden mit Durchfall. Verlor bei der letzten mehr als 
kg an Gewicht, sonst recht guter Allg. Z. Krankenhausauj.: 1.VII- 
1.1X.39. 

Diagn. Ana&amia hypochrom. essentialis + Hypochylia gastrica + Dys 
pepsia ac. recidivans (Fe-Effekt!). 

Therapie: CoClz 10 mg vom 4.VII. 
31 Tabl. vom 19.VII.—1.1X.39. 

Hereditdt: Mutter: 35 Jahre alt. Seit der Kindheit blass, war abe 
niemals beim Arzt deswegen. Seit mehreren Jahren, besonders im Friih 
jahr, miide, hatte Herzklopfen, Schwindel. Nahm Blauds Pillen, manch 
mal, aber nicht in diesem Jahr. Seit langem Rhagaden in den Mundwin 
keln, briichige Nagel und Schwierigkeiten beim Schlucken fester Nahrung 
1.VIL39. Status: Bleich, etwas mager. Epithelsymptome: ausgesprochen 
Mundrhagaden, flache, briichige Nagel. Réntgenbef.: Typischer Plumme: 
Vinson. Zunge glatt. Innere Organe 0.B. S.R. 7 mm. Weber neg. Blut 
Hb 6.6, Er 5.3, Hkw 25.2, Hbk 0.26, VolE 48, HbE 12, Fe 18 ¥%. Gescl 


wister: 0. 


19.VII. Ferrofer (25 mg Fe 


0 


E ete 

3.VIL.39 5.1 41 198 026 48 12 — — — 17%! 
25. 
28. 56 4.9 - — 50 2 — 
65 52 — - — 123 32 — — — 

4. 7.8 5.0 — —- — 146 52 — — 

8. 8.0 5.0 oe —- — 16 48 2 — 

15. 10.5 5.0 — — — 224 — _- — 
24. 118 55 422 0.28 77 42=21 12 — 0.30 70 : 
22.X1. 11.9 53 403 030 76 22 — ~— 036 38 
18.V.40 103 54 361 029 67 19 — - — 32 

3.VII. Eisenbelastung I (Ferrofer 2 Tabl. — 0.05 Fe ++): Vorher 1 


nach 3'/2 Std. 20 y%. 
'? 3.VII. Magensaft I: Hist. 0.20 mg: HC! 2445 Gesamtaz. 46.5 Schleim II 
24.VIII. Eisenbelastung II (= 1): Vorher 70 nach 2'/2 Std. 177 
* 24.VIII. Magensaft II: Hist. 0.20 mg: HCl 1820 Gesamtaz. 3129 Schleim 
11—III. 
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Fall 11. K.-G. B. 4 J. 470: 39. Geb. 24.X.36. 2 Jahre, 7 Mon. allt. 

Vater: Knecht. Soz. Verhaitnisse: weniger gut. Geb.Gew. 2900 g. Erndh- 
ung: erste 2—3 Monate nur Brustmilch. Nach kurzer Periode mit ge- 
nischter Kost nur Flaschenernihrung. Seit dem Alter von 11'/s Jahren 
‘emischte, abwechslungsreiche Kost. Milch etwa ‘'/2 Liter pro Tag. Ent- 
vicklung 0o.B. Auf der Padiatr. Abt. vom 21.XI.—15.X11.36. Diagn. Erniih- 
ungskind. — Erkrankte im Februar 39 an Pertussis. Hustete lange und 
veschwerlich. Appetit schlecht, magerte ziemlich ab. — Erkrankte am 28.V. 
akut mit Husten und Fieber. Mehrere Tage lang 38—40° Fieber, am letzten 
fage weniger. Anlass d. Krankenhausbesuches: Akute Lungenerkrankung. 

Status 6.V1.39: Allg. Z. missig beeintrichtigt. Schmiachtig, spiirliches 
Fettpolster. Sehr blass. Linge 95 cm. Gew. 12.1 kg. M.S.R. 47 mm. 
Epithelsymptome 0 (Nagel etwas platt!). Lungen: Beiderseits Zeichen 
einer Bronchopneumonie. Skelett 0.B. Leukoz. 20200 (Neutr. 55.5, Eo. 
16 !, Ba. 0, Lymph. 20, Mono. 8, Myelo. 0.5). Anisozytose und Poikilozytose. 
Faeces: Weber neg. Keine Wurmeier (!). 

Verlauf: Ganze Zeit iiber afebril. M.S.R. sank auf 16 mm. 9.VI. 20.5 
% FEosinophile. 15.VI. Lungen o.B. Krankenhausauf.: 6.V1.—20.V1.39. 

Diagn. Bronchopneumonia ac. + Aniimia sec. 

Therapie: Tabl. Ferrofer (25 mg Fe) 2X3 vom 10.VI.—20.VI. sowie 
1X3 vom 20.VI.—5.II1.39. 

Hereditadt: Mutter: 38 Jahre alt. Soll 1917 wegen Blularmut im Kranken- 
haus gelegen haben. Ist gew6hnlich blass, leidet an Obstipation. Seit 1936 
keine eisenhallige Medizin eingenommen. 6.1X.39. Epithelsymptome 0 
Blut: Ub 12.6, Er 4.9, Hkw 39.0, Hbk 0.32, Vole 80, HbeE 26, Fe 69 7%. 


Geschwister: 1. 
= = t= @B s 
7.X11.36 12.5 4.1 - 30 - — 
10.VI.39 8.2 5.0 - 16 40 29 
13. 8.5 5.4 16 4.0 
16. 9.1 5.3 17 4.8 
20. 9.1 5.3 17) 2.2 25 
t.VIT. 12.4 5.7 41.3 0.30 72 22 62 
11. 13.3 59 41.1 0.32 70 25 65 
6.1X. 128 5.2 39.4 0.32 76 25 0.3 7 - 997? 
29.V.40 13.5 5.3 40.2 0.34 76 25 0.35 75 
*" 10.VI. Eisenbelastung I (Ferrofer 2 Tabl. — 0.05 ¢ Fe*+*+): Vorher 


29 nach 3 Std. 41 y%- 
13.VI. Magensaft: Hist. 0.20 mg: HCl 4570 Gesamlaz. 6570 Schleim 

6.1X. Eisenbelastung II (= 1): Vorher 99 nach 2 Std. 321 %. 
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Fall 12. S.-O. J. § J. 812: 39. Geb. 2.X1.36. 2 Jahre, 11 Mon. alt. 

Vater: Schrothandler. Soz. Verhaltn. schlecht, Kind lebt getrennt von 
zu Hause. Geb.Gew. 4360 g. Erndhrung: Verwahrlost. Trank immer noch 
in einem Alter von iiber 2'/. Jahren aus der Saugflasche. Bekam fast 
ausschliesslich Milch und Kaffee. Als man sich des Kindes annahm, rauchte 
es Pfeife. Konnte in diesem Zeitpunkt nicht dazu gebracht werden, feste 
Nahrung aufzunehmen, lernte dies aber recht schnell. Entwicklung: Im 
Hinblick auf das Milieu in dem das Kind aufwuchs, gut. Uber friihere 
Erkrankungen nichts bekannt. Halt sich seit einiger Zeit in einem Heim 
auf, in welchem zahlreiche Hepatitisfille vorgekommen sind. Die letzten 
Tage massiges Fieber, klagt tiber Schmerzen im Magen. Anlass d. Kran 
kenhausbesuches: Hepatitis-Verdacht. 

Status 25.X.39: Allg. Z. unbeeintrachtigt. Kérperkonstitution o.B. Fett 
polster etwas spirlich. Blass. Kein sicherer Ikterus. Liinge 91 cm. Gew 
15.0 kg. Temp. 38°. M.S.R. 12 mm. Epithelsymptome 0. Herz: Rauhes 
syst. Blasegeriusch, am starksten tiber der Basis. Leber und Milz am 
Rippenbogen. Skelett: miissige Rachitisreste. Urin: Gallenfarbstoffreak 
tionen neg. Leukoz. 7300 (Polymorphk. 4600). 

Verlauf: Subfebril. Subj. nach der Aufnahme beschwerdefrei. Kranken 
hausauf.: 25.X.—6.X1.39. 

Diagn. Anamia sec. 

Therapie: Ferr. reduct. 3 X 0.25 g vom 6.XI.—5.XI1.39. Tabl. Ferrofer 
(25 mg Fe) 1X2 vom 7.XI1.39—11.1.40. 

Hereditdt: Mutter: 39 Jahre alt. 5.X1.36 (Blutprobe enthnommen 3 Tage 
post partum, Geburtsblutung 410 g) Hb 7.0. Geschwister: 4. 


2 = ad 2 
a 
2.X1.39 7.4 5.1 31.6 0.23 62 15 M:12 0.52 42 
7.XIT. 7.4 4.7 — 16 — 21" 
11.1.40 10.3 6.5 38.1 0.27 59 16 — . 38 
1.IV. 10.9 4.3 34.2 0.32 80 25 — — 


23 -12.XII. Magensaft: Hist. 0.30 mg: HCl 6529 Gesumtaz. 90. Schleim 
I—II. 


Fall 13. S. F. 3 Pol. J. 2201: 39. Geb. 5.XI1.35. 3 Jahre, 8 Mon. alt. 

Mutter: nicht verheiratet. Soz. Verhiltn.: ziemlich gut. Geb.Gew. fast 
4 kg. Ernéhrung: Brustmilch nur etwas mehr als 1 Monat. Mischnahrung 
bis zu 3 Mon. Dann gemischte Kost nach Schema. Entwicklung o.B. 
Friiher immer gesund. Begann vor 1 Woche verstimmt zu sein, hielt 
den Kopf nach rechts geneigt. Temp. max. 38°. Anlass d. Krankenhaus- 
besuches: Angina mit Halsadenitis. 
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Status 22.VIII.39: Allg.Z. unbeeintrachtigt. Blass. Epithelsymptome 0, 
spiter im Oktober Rhagaden am Mund (vgl. weiter unten). Rachen: 
Grosse Tonsillen. Oberfl. Lymphdriisen: Pflaumengrosses Driisenpaket 
im linken Angulus. Herz: Syst. Blasegeriusch iiber der Basis. Leber und 
Milz neg. Moro neg. Leukoz. 10400 (Neutr. 37, Eo. 6.5, Ba. 0, Lymph. 28.5, 
Mono, 26!, Pl. 2). Bunnel neg. 

Diagn. Hypertrophia tons. + Angina’ tons. + Lymphadenitis colli 
\namia, 

Pol. Kontrolle: 4.1X.39. Recht frisch, fieberfrei. Driisen erst an Grésse 
ibgenommen, dann wieder grésser. 17.X.39. Driisen weniger gross, afebril. 

Epithelsymptome: Seit 1 Woche Rhagaden am Munde (hatte solche 
auch im Friihjahr 39). 19.111.40. War besonders gesund. Hatte keine 
Rhagaden mehr bekommen. Rachen: Betrichtliche Hypertrophie der 
ronsillen. 

Therapie: Ferr. reduct. 3X 0.20 g, vom 17.X.—31.X. Ferrosi lactas 
3X 0.50 g, vom 1.X1.—31.XI11.39. 

Hereditdt: Mutter: 32 Jahre alt, gesund. Weiss nichts von einer Blut- 
armut, 9.X1I.35 (Blutprobe enthnommen 4 Tage post partum. Geburts- 
blutung 320 g) Hb 10.1. 19.111.40 Epithelsymptome 0. Blut: Hb 14.9, Er 
1.9, Hkw 43.1, Hbk 0.35, Vole 88, HbE 30, Fe 139 ¥%. Geschwister: 0. 


28.VIIL.39 8.0 45 256 031 57. 18 30 
4.1X. 6.8 3.6 = 
18. 72 43 260 028 60 19 
7%. 7.6 49 268 0.28 55 16 0.58 297 
19,111.40 129 49 39.0 033 80 26 0.74 53% 


“4 31.X.39 Magensaft I: Hist. 0.20 mg: HCl 0 Gesamtaz. 1430 Schleim 

*5 19,111.40 Magensaft II: Hist. 0.20 mg: HCI 0 Gesamtaz. 1210-30 Sechleim 


Fall 14. S. L. @ J. 875: 39. Geb. 28.X1L.35. 3 Jahre, 10 Mon. 

Vater: Tierwirter. Soz. Verhiltn.: einigermassen gut. Geb.Gew. 2000 g. 
Erndhrung: Bis zum 8. Monat nur Brustmilch. Flasche (gleiche Teile Milch 
und Haferabkoch) + Saft, ferner Mus und Suppe bis zu 1 Jahr, dann 
abwechselnde Kost, nicht besonders viel Milch. Entwicklung 0.B. Einige 
rage nach der Geburt soll Pat. einige blutige Stiihle gehabt haben. Wurde 
nach Bluttransfusion besser (nicht auf der Geburtshilfl. Abt. des hiesigen 


Krankenhauses). — 1937 im Krankenhaus zu Norrtilje, Hb 8.4. Diagn. 


q 
* 
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Andimia sec. (Fe-Behandlg.?). — Die letzten Jahre Neigung zu Rektal 
prolaps. In der letzten Zeit appetitlos. Abneigung gegen andere Kost als 
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Puree und Schokolade, zeitweise Durchfall und Erbrechen. 


Blasse. 
Blasse. 


Status 20.X1.39: Allg. Z. unbeeintrachtigt. Schmiachtig,. blass. 
Temp. 37.8°. 
Herz: Systol. Blasegeraiusch iiber dem ganzen Herz, auc] 


cm. Gew. 


(weiche Nigel). 


am Riicken zu héren. Leber am Rippenbogen, Milz 0.B. Skelett: Leicht: 
Rachitisreste. Leukoz. 6100 (Neutr. 55, Eo. @, Ba. 0.5, Lymph. 38, Mono 
Aniso- und Poikilozytose. Faeces: Weber neg. (6 Proben), Spur (1 
Réntgenuntersuchung: Herz o.B 


6.5). 
Probe}, Keine 
Plummer-Vinson. 


auf. 


12.8 kg. 


Wurmeier 


20.X1.—23.XI11.39. 
Bronchitis ac. + Bronchopneumonia sin.? Therapie: Lactoflavin Bayer 0.5 
1 Tablett 


Diagn. 


(4 Proben). 
Diameter im Sitzen 8.7 cm. Oesophagus (Durchleutung) keine Zeichen fii: 
Verlauf: 
(Bronchitis) am 18.—19.XII. im grossen und ganzen afebril. Arankenhaus 
hypochrom. + Achlorhydria — 


Abgesehen 


Anamia 


M.S.R. 6 


mm. 


von einer 


mg pro Tag i. m. vom 22.XI.—4.XII. Ferrofer (25 mg Fe) : 


vom 


Jahre alt, gesund. 


symptome 0. 


5.X11.389—15.11.40 sowie vom 4.11].—31.V.40. 
Weiss nichts von einer Blutarmut. 
Réntgenbef. o.B. 
Hikw 39.9, Hbk 0.32, Vole 91, HbE 2S, Fe 123 7%. 


Datum 
Hb 


20.X.37 84 4.2 — 
21.X1.39 55 40 214 
1.XI11. 5.1 3.7 21.6 
5. 53 40 23.6 
13. 7.3 #49 29.8 
20. 10.0 56 39.5 
4,111.40 13.6 5.5 40.2 
7.1X. 13.1 4.5 38.6 


Hereditat: 


Zunehmend 
Anlass d. Krankenhausbesuches: Dyspeptische Beschwerden und 


Epithelsymptome: 


Temperatursteigerung 


Liinge 95 


Mutter: 28 
20.X1.39 Epithel 


Kein PL-Vinson. Blut: Hb 12.7, 4.4 
Geschwister: 1. 
a * 
0.26 54 14 0.6 M:6 0.58 16 
0.24 58 14 
0.23 59 14 O08 0.31 10° 
0.24 61 15 6.4 9 
0.25 71 18 2.4 ~ 0.38 20 
0.34 73 25 — — 022 34° 
0.34 86 29 3.5 0.34 129° 


°6 24.X1.39 Magensaft I: Hist. 0.25 


I—II. 


Vorher 10 nach 3 Std. 38 


Eisenbelastung 


(Ferrofer 


°8 4,111.40: Magensaft II: Hist. 0.25 


II—IIlI. 


7 7.1X.40: Magensaft III: Hist. 0.25 mg: HCl 300 Gesamtaz. 4750 Schleim 


I—II. 


mg: HCl 0 Gesamtaz. 


2 Tabl.= 0.05 g Fe*+ 


mg: HCl 0 Gesamtaz. 


2810 Schleim 


16.0 Schleim 


Essen): 


= 
= 

= 

= 

= 
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Fall 15. I. A. Q@ J. 444: 39. Geb. 3.VI1.35. 3 Jahre, 10 Mon. alt. 
Vater: Schwerarbeiter. Soz. Verhaltn.: ziemlich gut. Geb.Gew. 3370 


Erndéhrung: Bis zu 8 Mon. nur Brustmilch. Dann Gemische, Ei, Butterbrot. 
Bananen. Insgesamt bis zu 1 Liter Milch pro Tag. Kaum Fisch, niemals 
“leisch. — Das letzte Jahr tiber nur Milch und Butterbrot sowie Bananen. 
frauben und Siissigkeiten. Entwicklung: Etwas verspiitet, spricht immer 
noch sehr schlecht. Wurde mehrmals in der Padiatr. Poliklinik kon- 


rolliert. 7.X1.35 Diagn.: Gnais + Hyperalimentatio Pes varus sin. 
§.X.36 Diagn. Obstipation + Pes varus sin. 5.VIIL38 Farbe 0.B. Diagn. 
Verspatete Sprachentwicklung (psychisch zuriickgeblieben?). Die Obsti- 


pationstendenz in der letzten Zeit sehr ausgesprochen, Stuhlgang jeden 3 
rag. »Niemals» erkaltet. — Geimpft am 12.V. 39, recht kraftige Reaktion. 
19.—25.V. Temp. etwa 39°, apathisch, missgestimmt. Keine Kriimpte. 
Vom Arzt in das Krankenhaus geschickt. Anlass d. Krankenhausbesuches: 
Postvaccinales Fieber. 

Status 25.V.39: Allg.Z. kaum beeintrichtigt. Fettpolster schlaff. Blass. 
Gew. 14.6 kg. Temp. 39.2°. M.S.R. 50. Leber 0.B. Milz am Rippenbogen. 
Skelett: leichte Rachitisreste. Klumpfuss links. Psychische Entwicklung: 
Still, verzagt, wirkt etwas zuriickgeblieben. Epithelsymptome: Rhagade im 
rechten Mundwinkel. Faeces: Weber neg. Leukoz. 5900 (Neutr. 62.5, Eo. 
0, Ba. 0.5, Lymph. 29, Mono. 6, Pl. 2). 0.009 % Normobl. Aniso- und 
Poikilozytose. Leichte Polychromasie. Vereinzelte basophil Punktierte. 
Réntgenuntersuchung: I. Sinus und Lungen o.B. Herz: Ziemlich breit, 
Diameter im Sitzen etwa 10 cm. Aortenbogen verlingert. Hauptsichlich 
links vergréssert. II. Osophagus: Keine Zeichen fiir Plummer-Vinson (nur 
Durchleuchtung). 

Verlauf: Einige Tage nach der Aufnahme fieberfrei. Hielt sich so etwa 
eine Woche. Dann lange subfebril mit gelegentlichen kleinen Temperatur- 
sleigerungen itiber 38°. Ausgepragter afebril einige Wochen nach Beginn 


der Fe-Behandlung abgesehen von voriibergehenden Halsinfektionen. 


28.VI. Die Rhagade ist ausgeheilt bereits bevor mit der Fe-Therapie begon- 
nen wurde. 18.VIII. Trotz guter Blutwerte immer noch ein wenig blass, 
sehr schlaffes Fettpolster, Gew. bei der Entlassung 15.4 kg. Krankenhaus- 
auf. 25.V.—19.VIIL39. Diagn. Animia hypochrom. (alimentir, Mundrha- 
gaden) + Achylia_ gastrica + Pharyngitis ac. rec.+ Pes varus. sin. 
Therapie: Nach 16 Kontrolltagen ohne Behandlung: CoCl, 3X 10 mg, 
12.VI.—27.VI1.39. Ferrofer (25 mg Fe) 3X1 Tabl. vom 27.VI.—19.VIL.39. 
Hereditdt: Vater: 31 Jahre alt, gesund. Ein Bruder mit 19 Jahren an 
akuter Leukaimie gestorben. 1.VII.39 Blut: Hb 15.8, Er 5.7, HbE 28, Fe 
151 7%. Mutter: 30 Jahre alt, gesund. 6.VIII.35 (Blutprobe entnommen 3 
Tg. post partum. Geburtsblutung 380 g) Hb 8.6. 19.VII. Hb 10.1. 15.VI. 
39 Status 0.B. Epithelsymptome 0. Blut: Hb 13.6, Er 4.3, Hbe 32, Fe 
113 ¥%. Geschwister: 0. 


‘ 
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2.V1.39 5.9 — — M: 50 32” 
.) 9 3.7 22.3 0.26 60 16 3.1 — 31 
9 5.8 3.3 — 18 - 

12 5.8 3.3 18 1.6 - 

13 5.9 3.5 20.7 0.29 a9 17 — — — 22" 
15 3.5 — 169 2.7 
23. 418 3.6 - — 132.6 17 — 
2%. 4.1 21.3 0.28 52 14 19 
4.VIl 5.4 4.1 15 1.9 1 
12. 7.7 4.9 32.6 0.24 65 16 4.8 — - 35 
18 8.5 5.0 37.1 0.23 74 17 6.1 9 — 47° 
21 9.5 5.0 19 3.8 - 
28 10.2 4.7 — 22 «0.8 128 
8. 11.0 4.5 24 0.8 14 — 
18. 12.8 5.3 41.7 0.31 79 24 05 — 0.18 109 
29.1.40 11.7 46 38.3 0.31 8325 — — — 38 
30.V. 1.3 45 363 0.31 81 25 _ — 0.26 55 


80 2.VI. Magensaft I: Hist. 0.30 mg: HCl 0 Gesamtaz. 1250 Schleim 

3! 13.V. Eisenbelastung I (Ferrofer 2 Tabl. — 0.05 g Fe ++ + Essen): 
Vorher 22 nach 3 Std. 22 7%. 

% 18.VI. Magensaft II: Hist. 0.30 mg: HCl 0 Gesamtaz. 5419 Schleim 

Eisenbelastung (— I): Vorher 109 nach 3 Std. 90 7%. 


Fall 16. TT. J. 3 Pol. J. 1785: 39. Geb. 30.1.35. 4 Jahre, 4 Mon. alt. 

Vater: Hobler. Soz. Verhaltn.: gut. Geb.Gew. etwa 3.5 kg. Erndhrung: 
Flaschenkind von Anfang an. Es wurde das Schema der hiesigen Kinderabt. 
sorgfaltig befolgt. Mit 1 Jahr gemischte Kost. Nicht besonders viel Milch 
getrunken, max. '/» Liter pro Tag. Vertrigt gewiirztes Essen und Frucht 
nicht so gut. Entwicklung o.B. Im grossen und ganzen gesund. Seit lange- 
rer Zeit verstopft, manchmal 3 Tage zwischen den Stuhlgiangen, diese 
sind schmerzhaft. Seit etwa 1 Jahr bei schnellem Gehen atemlos gewirkt. 
Mehrmals Rhagaden in den Mundwinkeln gehabt. Schluckbeschwerden? 


Anlass d. Krankenhausbesuches: Obstipation. 
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Status 26.VI.39: Allg. Z. unbeeintrichtigt. Fettpolster und Muskulatur 
o.B. Hautfarbe etwas blass. Gew. 17.6 kg. Temp. 37.7°. Epithelsymptome: 
Kleine Rhagaden in beiden Mundwinkeln. R6éntgenbefund 1.VII.39: Bei 
der Durchleutung ist eine ausgepragte Einbuchtung im oberen Teil des 
Osophagus mit dem fiir Plummer-Vinson typischen Aussehen zu beobach- 
ten. Ein Bild kan nicht erhalten werden, da Pat. das Kontrastmittel zu 
schnell schluckt. Herz: Systol. Blasegerausch tiber dem ganzen Herzen, 
sonst o.B. Skelett o.B. Réntgenbefund: Herz, querer Durchmesser 3 + 6.6 
- 9.6. Keine Vitiumkonfiguration. Osophagus s. oben. 

Diagn. Obstipation + Animia (Mundrhagaden). 

Therapie: Ferrofer (25 mg Fe) 3X1 Tabl. vom 1.VII.—24.VIIL.39. 

Hereditdt: Mutter: 45 Jahre alt. Weiss nichts von einer Blutarmut, war 
aber niemals besonders kraftig. Wegen Struma (adenomatés) zweimal 
operiert. 1.VII.39 Epithelsymptome 0. Blut: Hb 10.0, Er 5.3, HbeE 19, Fe 
13 ¥%. 25.VIII. (nach Ferroferbehandlung): Hb 11.9, Er 3.9, Hkw 33.1, 
Hbk 0.36, Vole 85, HbE 31, Fe 79 ¥%. Geschwister: 0. 


| 
| 
| 
| 
| 
| 


FE 

1.VII. 76 49 25.2 030 S51 16 — 20"% 
28. 11.3 47 367 O31 78 24 — 143” 
25.VIII. 13.0 53 399 033 75 2 O38 114% 
28.V.40 11.5 45 360 032 80 2% O34 49 


* 1.VII. Magensaft I: Hist. 0.35 mg: HCl 960 Gesamtaz. 126 Schleim 
H—IIlI. 

%° 1.VII. Eisenbelastung I (Ferr. red 0.50 g+Essen): Vorher 20 nach 3 '/s 
Std. 15 7%. 

36 28.VII. Magensaft II: Hist. 0.35 gm: HCl 3060 Gesamtaz. 4260 Schleim 
Il. 

% 25.VIII. Eisenbelastung II (— 1): Vorher 114, nach 2 Std. 98 ¥%. 


Fall 17. K.-O. S. 3 J. 653: 38. Geb. 8.VII.30. 8 Jahre, 1 Mon. alt. 

Vater: Ziegeleiarbeiter. Soz. Verhaltn.: weniger gut. Geb.Gew. — 
Ernadhrung. — Entwicklung 0.B. Mit 4 Jahren Pertussis. — Hepatitis im 
Mai 38. Sonst im iibrigen friiher gesund. — Seit 1 Woche Durchfille, 
anfanglich wiasserig. Am letzten Tag Fieber, klagt iiber Magenschmerzen. 
Anlass d. Krankenhausbesuches: Akute Gastroenteritis. 

Status 15.VIII.38: Allg.Z. etwas beeintrichtigt. Fettpolster und Musku- 
latur 0.B. Recht blass. Kein Ikterus. Lange 121 cm. Gew. 24.2 kg. Temp. 
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39.0°. M.S.R. 24 mm. Epithelsymptome 0 (recht niedrige Zungenpapillen 
Innere Organe 0.B. Skelett o.B. Leukoz. 10600 (Neutr. 73, Eo 0, Ba. 0. 
Lymph. 19, Mono. 8). Widal neg. Ikt. Index 3. Faeces: Diinn, schleimig. 
Oxydasereakt. + + +, Weber neg. 

Verlauf: Am Tage nach der Aufnahme afebril. 22.VIII. Wieder gut 
Stuhl o.B. Krankenhausauf. 

Diagn. Gastro-Enteritis ac. + Anaimia hypochrom. (essentiell?). 

Therapie: Ferr. reduct. 3 0.25 g vom 27.VIII.38 bis? 

Hereditdt: Mutter: tot. Geschwister: 4. 


/emm 


15. VIIL.38 8.6 4.8 18 
25. 8.6 4.7 18 15 


Fall 18. K. K. © J. 246: 40. Geb. 17.1V.31. 8 Jahre, 10 Mon. 

Vater: Tischler. Soz. Verhialtn.: ziemlich gut. Geb.Gew. 1800 g. Er 
ndhrung: 3 Mon. nur Brustmilch, gemischte Ernahrung bis 6 Mon. Spi 
ter niemals besonders viel Milch. Entwicklung 0.B. Hatte Pertussis, sonst. 
abgesehen von* gelegentlichen Bronchitiden und Halsinfektionen, friihe: 
nicht schwerer krank gewesen. — Seit einigen Jahren, aber besonders 
im letzten halben Jahr blass, wirkte miide, kurzatmig bei stirkeren 
Anstrengungen. Anlass d. Krankenhausbesuches: Ein befreundeter Arzt riet 
hierzu wegen der Bliisse und der Allgemeinsymptome. 

Status 11,111.40: Allg. Z. unbeeintrichtigt. Fettpolster und Muskulatur 
o.B. Hautfarbe etwas blass. Linge 140 cm. Gew. 41.2 kg. Temp. 37.3°. 
S.R. 8 mm. Epithelsymptome 0. Innere Organe o.B. Leukoz. 5500 
(Neutr, 24.5, Eo. 2, Ba. 0, Lymph. 70.5, Mono. 3). Massige Aniso- und 
Poikilozytose. Réntgenbefund: Osophagus, keine Zeichen fiir Plummer- 
Vinson. 

Verlauf: Wahrend des Krankenhausaufenthaltes fieberfrei. Aranken- 
hausauf. 11.111.—19.111.40. 

Diagn. Animia hypochrom. + Achlorhydria. 

Therapie: Ferrosi lactas 4X 0.50 g vom 16.1II1.—19.1II. sowie 3 X 0.50 
g vom 

Hereditdt: Mutter: 30 Jahre alt. War in den Wachstumsjahren schwach 
und blass. Von den Arzten soll damals mehrmals Blutarmut festgestellt 
worden sein, und es wurde eisenhaltige Medizin verordnet. 11.111.40 
Epithelsymptome 0. Blut: Hb 12.1, Er 4.4, Hkw 40.2, Hbk 0.30, Vole 91. 
Hbe 27, Fe 34 ¥%. Geschwister: 0. 
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- = = Pied = 
5. 111.40 96 51 330 029 6 19 — — 24 
12. 99 54 342 0.29 63 18 8 
13. 10.1 50 347 029 6 20 — a=. 97? 
15. 10.3 53 348 030 66 19 — 0.33 20% 
19. 10.3 52 358 029 69 20 — 040 30 
29. 11.1 5.1 37.6 030 74 2 — — 20 
5.1V. 123 652 300 032 — 
12. 12.3 56.1 30.4 O31 77 2 — oe 
29. 99 «66.41 «443 0.35 64 
27.V. 125 50 381 033 76 25 — @ 
29. 133 53 033 77 — 042 
23. VIII. 13.1 4.7 40.3 0.33 86 28 — 


38 12.111. Magensaft I: Hist. 0.50 mg: HCI 111 Gesamtaz. 28% Schleim 
1I—III. 

8 13.111. Eisenbelastung I (Ferrosi lactas 0.50 — 0.19 g Fe + Essen): 
Vorher 27 nach 2 Std. 297, 4 Std. 268, 8 Std. 152, 24 Std. 31 7%. 

10 14.111. Eisenbelastung Il (=I): Vorher (=I nach 24 Std.) 31, nach 
4 Std. 142 7%. 

4° 99.V. Magensaft II: Hist. 0.50 mg: HCl 7050 Gesamtaz. 9050 Schleim 
I—II. 

* 29.V. Eisenbelastung III (— 1): Vorher 68, nach 2 Std. 79, 4 Std. 70. 
8 Std. 60 23 Std. 54 y%. 


Fall 19. H. J. 3 J. 568: 38. Geb. 30.1X.28. 9 Jahre, 9 Mon. all. 

Vater: Stallvorarbeiter. Soz. Verhiltn.: ziemlich gut. Geb.Gew. etwa 
3 kg. Erndhrung: 3 Mon. Brustmilch, dann Flaschenernihrung. Nach 1 
lahr gemischte Kost. Liebte niemals besonders Milch. Entwicklung o.B. 
Immer schwachlich, Appetit schlecht, wird leicht miide. 1933 soll der Arzt 
Verdacht auf einen Herzfehler gehabt haben. Hat oft Rhagaden in den 
Mundwinkeln. Keine Schluckbeschwerden. — Erkrankte am 3.VII. mit 
Ubelkeit, Magenschmerzen. Temp. am Tage vor der Aufnahme 39.4°. 
inlass d. Krankenhausbesuches: Akute Hepatitis. 

Status 6.VII.38: Allg. Z. etwas beeintriichtigt. Sehr mager und_ blass. 
Massiger Ikterus. Linge 125 cm. Gew. 21.5 kg. Temp. 37.8°. S.R. 24 
inm. Epithelsymptome: Rhagaden in beiden Mundwinkeln. Typische 
Koilonychien, am ausgesprochensten an beiden Zeigefingern. Zunge recht 
glatt. Leber 1 Querfinger unterhalb des Rippenbogens. Milz 0.B. Skelett 
o.B. Leukoz. 6200 (Neutr. 43, Eo. 0, Ba. 0, Lymph. 48, Mono. 6, Pl. 3). 
Poikilo- und Anisozytose. Urin: Bilirubin pos. Faeces: blass gelbweiss. 
Weber neg. Ikterus-Index 23. Mantoux 1 mg neg. Weils Reakt. neg. 
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Verlauf: Temp. anfanglich mit angedeutetem Undulans-Typ, etwa vom 
15.VIII. afebril. 12.VII. kleines Exsudat in der linken Pleurahalfte (rént- 
genologisch keine Parenchymverdnderungen nachzuweisen). 16.VIII. Aus- 
gezeichneter Allg. Z., nimmt an Gew. zu. Leber 1*/2 Querfinger, Milz 1 
Querfinger unterhalb des Rippenbogens, fest. 24.VIII. Lungen o.B. 2.1X. 
Ausgezeichneter Allg. Z. Koilonychien wie vorher. Gew.bei der Entlassung 
25.5 kg. Krankenhausauf. 6.V11.—5.1X.39. 

Diagn. Hepatitis ac.-++ Anaimia achylica simplex + Pleuritis exs. sin. 
(nicht tuberkulés). 

Pol. Kontrolle 8.V.39. War gesund. Nagel o.B., keine Reste der Koilo- 
nychien. Angedeulete Mundrhagaden. — Réntgenbefund: Keine sicheren 
Zeichen fiir Plummer-Vinson. Leber */2 Querfinger unterhalb des Rippen- 
bogens. Milz am Rippenbogen, recht fest. S.R. 9 mm. 9.11140 Un- 
beeintriachtigter Allg. Z. Gute Farben. Gew. 29.4 kg. Keine Epithelsymp- 
tome! Leber am Rippenbogen, Milz bei tiefer Inspiration am Rippenbogen. 
Status im iibrigen o.B. WaR. neg. Osmot. Resist. 0.44—0.30 %. 

Therapie: Ferrosi lactas 2X 1.0 g vom 5.VIII.—2.X. 38. 

Hereditat: Mutter: 42 Jahre alt, gesund. Weiss nichts von einer Blut- 
armut. Pflegt spréde Nagel zu haben, sonst 0.B. Keine Epithelsymptome. 
8.111.40 Epithelsymptome: 0 (spréde Nagel). Blut: Hb 13.3, Er 4.8, Hkw 
41.7, Hbk 0.32, Vole 87, HbE 28, Fe 147 ¥%. Geschwister: 7. 


& 8 ad g 
6. VIL.38 6.5 3.7 — 18 24 — 
6.VIIT. 7.0 3.9 — — — 1S — — 10° 
24. 10.6 4.7 23 — 5 — — 
13.1 4.4 — — 30 — — 46 
8.V.39 12.6 4.5 — 28 9 — 85* 
9111.40 111 4.6 36.0 031 78 24 06 — 039 67 


43 2.VIII. Magensaft I: Hist. 0.25 mg: HCl 0. Gesamtaz. 172 Schleim UI. 

“ 26.VIIL. Magensaft II: Coff. 0.20 g: HCl 209 Gesamtaz. 3890 Schleim 
I—IlI. 

* 8.V. Magensaft III: Hist. 0.25 mg: HCl 0 Gesamtaz. 810 Schleim II. 


Fall 20. S. 0.© J. 697: 39. Geb. 7.V1.29. 10 Jahre, 2 Mon. 
Vater: tot. Soz, Verhaltn.: weniger gut. Geb.Gew. 3 kg. Erndhrung: 5 
Mon. Brustmilch. Entwicklung o.B. Frither gesund, abgesehen von 
gelegentlichen Erkaltungen. — Erkrankte am 26.VIII.39 an Scharlach 
(Diagnose wurde erst bei der Abschuppung gestellt). Nach einigen Tagen 
Beschwerdelosigkeit, am 1.1X. Krampfe. Bei der Ankunft im Krankenhaus 


» 


is 


DAS SERUMEISEN 


Anlass d. Krankenhausbesuches: 


waren diese noch vorhanden, bewusstlos. 


Postscarlatinédse Encephalitis. 

Status 1.1X.39: bewusstlos. Parese der rechten K6érperhilfte, Krampfe. 
Fettpolster und Muskulatur o.B. Blass mit gewisser Zyanose. Linge - 
Gew. 25.7 kg, Temp. 37.3°, S.R. 36 mm. Epithelsymptome 0. Linksseitige 
Otitis. Leber */2 Querfinger unterhalb des Rippenbogens, sonst abgesehen 
von den neurologischen Symptomen o0.B. Leukoz. 20000 (Polymorphk. 
17800). Lumbalpunktion: Pandy Sp. Zellen: 61 Leukoz. / 3.2 cmm (90 % 
Mono.) WaR. (Liquor) neg. 

Verlauf: Afebril wahrend des ganzen Krankenhausaufenthaltes. — 8.1X. 
Die Paresen gingen vollig zuriick. 14.1X. Scharlachschuppung. Verlegt auf 
das Epidemiekrankenhaus. Krankenhausauf. 1.1X.—14.1X.39. 

Diagn. Encephalitis ac. (e  scarlatin.) + Scarlatina + Aniimia  hypo- 
chrom. + Achylia gastrica. 

Therapie: Ferr. reduct. 3 X 0.50 g vom 11.1X.39—24.X.39. Tabl. Ferrofer 
(25 mg Fe) 3X1 vom 24.X.39—7.I1.40. 

Hereditdt: Mutter: 32 Jahre alt. Schwach in der Jugend, weiss aber 
nichts von einer Blutarmut. Keine Schluckbeschwerden. 9.11.40 Gesundes 
\ussehen. Epithelsymptome 0. Blut: Hb 12.1, Er 4.8, Hbe 25, Fe 52 7%. 
Geschwister: 2. 


9.1X.39. 85 49 320 027 6 17 06 — O18 35% 
13. 84 4.7 306 0.27 6 18 0.3 $ 0.21 28” 
24.X. 9.7 5.2 33.3 0.29 64 19 - 027 34” 
24.X1. 114 54 408 028 76 21 — O41 48” 
9.11.40. 13.3 58 430 031 74 23 — 057 113° 
26.1V. 13.9 5.5 436 032 79 25 048 86 
13. VII. 129 45 389 033 86 29 045 75% 


46 9.1X. Eisenbelastung I (Ferr. red 0.5 g): Vorher 35 nach 4 Std. 34 
8 Std. 32 y%. 

47 2.1X. Magensaft I: Hist. 0.40 mg: HCG] 0 Gesamtaz. 1030 Schleim 

““ 14.IX. Eisenbelastung II (Ferrofer 4 Tabl. — 0.10 ¢ Fe + Essen): 
Vorher 35 nach 4 Std. 99 8 Std. 73 y¥%. 

* 24.X. Magensaft II: Hist. 0.40 mg: HCl 0 Gesamtaz. 620 Schleim 


1I—III. 
50 24.XI. Magensaft III: Hist. 0.40 mg: HCl 0 Gesamtaz. 1470 Schleim 


8.11. Magensaft IV: Hist. 0.40 mg: HCl Gesamtaz. 25.9 Schleim II. 
5? 13.VIII. Magensaft V: Hist. 0.40 mg: HCI 30a Gesamtaz. 4849 Schleim 
Il. 


» 


C. 


verschiedener Genese. 


Fall 1. B. L.¢ J. 389: 40. Geb. 11.V.40. 6 Tg. alt. 

Vater: 41 Jahre alt, Volksschullehrer. Hat seit langem Achylie, wai 
zeitweise »leicht blutarm». Fiihlt sich jetzt gesund. 17.V.40 Blut: Hb 14.5 
Er 4.5, Hkw 44.2, Hbk 0.33, VolE 98, HbE 32, Retic. 0.6 %. Bil. 0.91, Fy 
80 7%. Osmot. Resist. 0.40—0.28 %. Mutter: 34 Jahre alt, I[-para. Keinen 
\bort. Mit 12 Jahren Pleuritis. Periodenweise Hyperaziditaétsbeschwer 
den. Waihrend beider Schwangerschaften Hyperemesisbeschwerden, des 
wegen vom 16.X.—12.X1.39 auf der Gynikol. Abt. aufgenommen. 16.X.3° 
Hb 14.0. Fiihlte sich wahrend des letzten Teiles der 2. Graviditaét vdllig 
gesund. Keine Albuminurie. 20.V.40. Blut (enthnommen 9 Tg. post par 
tum, Geburtsblutung 70 g): Hb 16.4, Er 5.3, Hkw 49.9, Hbk 0.33, Vole 94 
HbeE 31, Retic. 0.8 %. Bil 0.38, Fe 188 7%. Osmot. Resist. 0.40—0.20 % 

1. Kind: M. L. 3 Geb. 18.V.36. Geb.Gew. 3090 g. Partus o.B. Wat 
hernach in keinem schlechten Zustand, zeigle niemals einen nennenswer- 
ten Ikterus. Nachdem was die Mutter jetzt angibt, soll auch dieses Kind 
bei der Entlassung (1 Woche alt) und eine Zeit danach auffallend blass 
gewesen sein. Mit 1% Jahren wurde vom Arzt eine eisenhaltige Medizin 


verordnet, die dann in mehreren Perioden eingenommen wurde. Sonst 
gesund, 27.V.40 Blut: Hb 14.2, Er 5.0, Hkw 43.1, Hbk 0.33, Vole 86 
HbeE 28, Bil 0.39, Fe 26 7%. 

2. Kind (Patient): Geb. 11.V.40, 16°, zur richtigen Zeit. Geb.Gew 
2980 g. Partus o.B., schnell. Kind nicht asphyktisch, zeigte von Anfang 
an nichts Abnormes, nicht auffallend blass, kein Ikterus, keine Odeme 
14.V. Ikterus, bald stark ausgesprochen (hervorgehoben durch eine be 
reits damals vorhandene Blisse?), doch nicht wirklich intensiv. Faeces 
dunkel gefirbt, Urin nicht besonders dunkel. 15.V., als der Ikterus be 
reits elwas zuriickgegangen war, wurde zum erstenmal bemerkt, dass 
das Kind bleich war. 16.V. Noch ausgesprochenere Blasse. Keine ‘iusser 
Blutung vorgekommen, weder im Zusammenhang mit dem Partus noch 
spater. Ganze Zeit tiber guter Allg.Z., saugt gut an der Brust, schrei! 
kraftig. Temp. an der unteren Grenze. 17.V. auf die piidiatr. Abt. verlegt 

Status 17.V.40.: Allg.Z. kaum beeinflusst. Nicht apathisch. Schreit und 
bewegt sich kriftig. Fettpolster und Muskulatur 0.B. Keine Zeichen fiir 
Austrocknung. Allg. Hautfarbe intensiv blass mit leichtem Stich ins 
Gelbe. Lippen fast weiss. Keine Hautblutungen. Keine Odeme. Lang: 
ol em. Gew. 2880 g. Temp. 36.2°. — Leber reicht bis zum Rippenbogen 
Milz: unterer Pol knapp 1 Querfinger unter dem Rippenbogen, nicht 
besonders fest. Im tibrigen 0.B. Hijm. v. d. B. direkt neg., indirekt pos 
Osmot. Resist. 0.40—0.28 %. Blutungszeit (Stich in die Ferse) 2'/2 Min 
WaR. (Mutter) neg. 
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7.V.40 4.1 1.09* 11.7 0.35 107 38 17.8 M: 70 6.31 248} 
8. 2.8 0.6 — — — 
9. 3.9 1.2 35 
0), 46 1.07* 133 035 124 43 17.2 
5.9** 1.5%* - = — 
23, — — 27.6 < 
ye I 5.0 1.3 16.1 0.31 124 38 30.0 — 1.95 260 
‘1. - — 29.4 25 4 
5.5 1.6 20.0 0.28 125 34 
6. — — — — 21.6 15 — 
10. 8.6 22 25.0 0.34 114 39 25.4 13 0.99 70 
i4. — — — - — — 14.4 20 — - 
22. 8.3 3.2 25.0 0.33 78 26 7.8 18 0.28 56 
26. - 14 - 
6.VIL. 9.8 3.1 32 
13.3 4.5 - 30 ~ 
16. 14.4 97 
21.X11. 14.0 4.7 — 30 


0.042. 


} 


Gew. 
Mono. 6, 
Gew. 
Mono. 4, 
bas.punkt. 
Gew. 
Mono. 8, 
5 Gew. 
Mono. 1, 
Gew. 


Miltelwert, Doppelbestimmungen. 

** Unmittelbar nach Bluttransfusio.. 

Gew. 
Mono. 9, 


2.860 g, Leukoz. 14.600, (Neutr. 39, Eo. 4, Ba. 1.5, Lymph. 40, 
Myeloc. 6.5), Polychromasie, Thromboz. 494.000, Normobl. (% | 


2.860 g, Leukoz. 29.600, (Neutr. 59.5, Eo. 2, Ba. 0, Lymph. 26.5, 
Myeloc. 6.0), Thromboz. 668.000, Normobl. (%) 0.22. 

2.860 g, Leukoz. 17.000, (Neutr. 54.5, Eo. 2, Ba. 0, Lymph. 29.4, 
Myeloc. 10), Thromboz. 547.000, Normobl. (%) 0.15, 6.0 % 


2.640 g, Leukoz. 15.000, (Neutr. 25, Eo. 1.5, Ba. 0, Lymph. 57. 
Myeloc. 8, Pl. 0.5), Thromboz. 228.000, Normobl. 0.32. 

3.660 g, Leukoz. 6.100, (Neutr. 33, Eo. 1, Ba. 0, Lymph. 63, 
Myeloc. 1, Pl. 1, Normobl. (%) 0.001. 

6.330 g. 


Verlauf: 17.V. Faeces intensiv griin! Weber neg. 24.V. Urin: Bilirubin 
neg. Urobilin neg. Urobilinogen neg. Anfanglich waren die Blutwerte so- 


| 
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wie das Gewicht unverindert, spiter nahmen beide schnell zu. Hoch 
gradige und lange anhaltende Reticulozylenreaktion. — Trotz der an 
fanglich intensiven Anaimie Allg.Z. die ganze Zeit iiber gut.-29.V.Leber | 
Querfinger unterhalb des Rippenbogens.Milz 2 Querfinger unterhalb des 
Rippenbogens.9.VI. Leber am Rippenbogen.Milz ’4 Querfinger unterhall 
des Rippenbogens. 

Therapie: im. Blutinjektion 20 ccm am 17.V. 1. Bluttransfusion am 
18.V. mit 35 ccm, 2. am 20.V. mit 40 ccm. Intramusk. Blutinjektion 
10—5 ccm sowie Campolon 5—2 cem abwechselnd jeden 2. Tag vom 
17.V.—29.V. Vom 28.V.—30.V. Ferr.reduct 20.10 g (insgesamt nur 0.50 
g! Wegen Erbrechen weggelassen). Arankenhausauf. 17.V.—26.VI. 40. 

Diagn. Anamia neonatorum. 

Pol. Kontrolle 21.V1I1.40: Ausgezeichneter Allg.Z. — Leber und Milz 
nicht palpabel. Die Blutwerte hatten ohne Eisentherapie weiter zuge 
nommen, 


Fall 2. H. P. © J. 205: 40. Geb. 25.11.40. Neugeborener. Gest. 25.11.40 

Vater: 40 Jahre alt, Beamter. Leichte essentielle Hypertonie. 27.V.40 
Blut: Hb 17.3, Er 5.0, Hkw 48.2, Hbk 0.36, Vole 96, HbE 35, Bil 1.03, F« 
113 y¥%. Mutter: 40 Jahre alt, Il]-para. Keinen Abort. — Seit der Kindheit 
abwechselnd Driisen-, Knochen- und Lungentbe. 1936 Pleuritis. In den 
letzten Jahren gute Gesundheit. Wahrend der beiden friiheren Gravidititen 
betrachtliche Hyperemesisbeschwerden. Wahrend der letzten Graviditil 
ungewOhnlich gesund, pflegte sich besonders sorgfaltig. Dauernd Eisen 
und Kalkmedikation. — 1 Mon. vor dem letzten Partus 1 Tg. lang ohn 
auffallige Ursache heftiges Erbrechen, allmahlich auch recht starke Wehen 
Dauer 8—10 Stunden. Keine Blutung. Am folgenden Tag wieder gesund 
Dann gesund bis auf die letzten 24 Std. vor dem Partus, in welechen si 
zweimal stolperte und fiel und sich recht kraftig anschlug. Keine abnorm: 
Reaktion unmittelbar nachher. Keine Albuminurie wihrend der Graviditatl 
3.1V.40 Blut (5 Wochen nach dem Partus): Hb 14.0, Er 4.7, Hkw 42.5 
Hbk 0.33, Vole 90, HbeE 30. Bil. 0.25, Fe 81 y%. Leukoz. 8300 (Neutr 
67, Eo. 2, Ba. 1, Lymph. 27, Mono. 3). Retic. 1.0 %. Osmot. Resist 
0.44—0.32 %. 

Geschwister: 2, 8 bzw. 5 Jahre alt (Geb.Gew. 3550 bzw. 4020 g), sollen 
immer gesund gewesen sein. 

Die Wehen der Mutter begannen am 24.1]. ungefaihr um 20 Uhr. Kam 
am 25.11. 0'° Uhr auf die Geburtshilfliche Klinik. Der Kopf der Fruch! 
war da im Beckeneingang fixiert. Kindl. Herzschlag 132/Min., regelmas 
sig. Die Fruchthiillen wurden 5” gesprengt, das Fruchtwasser war moz 
licherweise etwas stirker gelb gefarbt als normal, es lag aber keinerlei 
Blutbeimengung vor. Partus bereits 3 Min. spiter, um 5°° am Morgen 

Kind: Geb.Gew. 3370. Man war im ersten Augenblick tiber die aus 
gesprochene allgemeine Blisse erstaunt, Lippen fast kreideweiss. Schric 
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anfanglich recht kraftig, aber auch da konnte keine rote Farbe bemerkt 
werden. 6'° Bad. Schreit schwicher, Kérper schlaff, atmet oberflaichlicher, 
keine Zyanose. 7'° Allg.Z. verschlechtert, wird auf die Padiatr, Abt. ver- 
legt. — Nach der Ankunft dort wird eine Blutung aus dem Nabel in die 
Nabelbinde beobachtet, héchstens 15—20 g (bei der Inspektion vor 1 Std. 
hatte mit Sicherheit keine Blutung vorgelegen). Konnte prompt nach neuer 
Umbindung gestoppt werden. 

Status 25.11.40, 7°° Uhr: Allg. Z. stark beeinflusst. Der ganze Kérper 
ausgesprochen schlaff. Intensive Blisse mit leicht zyanolischem Ein- 
schlag. Fettpolster und Muskulatur 0.B. Oberflichliche, singultusaihnliche 
Atmung. Bleicher Schaum auf den Lippen. Schreit nicht. Kein Ikterus, 
keine Hautblutungen, keine Odeme. Linge 52.5 cm. Gew. 3370 g. Temp. 
32.5°. Herz: langsame Frequenz (80/Min.), keine Arrhythmie, keine Neben- 
gerausche. Lungen: reichliche Crepitationen iiber beiden Lungen, links 
mehr. Leber: gute 2 Querfinger unterhalb des Rippenbogens. Milz: 1 
Querfinger unter dem Rippenbogen. WaR (Mutter) neg. 

Verlauf: Wird direkt kriftig stimuliert, erhailt warmes Bad, Sauerstoff 
und kiinstliche Atmung. Sangostop 5 ccm i.m. Etwas gebessert, doch hilt 
die Blisse an. 9°° rasche Verschlechterung, Tod 9°. Blutprobe wurde 
erst 11/2 Std. nach dem Tode genommen. Nach Punktion der V. femoralis 
wie gewohnlich konnten ohne irgend welche Schwierigkeilen 8 ccm dunk- 
les, fliessendes Blut angesogen werden. Das Blut tropfte dann aus dem 
Stichkanal weiter heraus. Es wurde ein Heftpflaster aufgelegt, als dieses 
bei der Obduktion nach 24 Std. entfernt wurde, drang erneut Blut heraus. 
Krankenhausauf.: 25.11.40. 

Pathologisch-anatomische Diagnose: Aniimia congenita. Hamorrhagische 
Diathese. 

Leber-Eisen: 244 mg % in der Trockensubstanz. Lebergewicht: 205 g. 
Bei einem berechneten Gehalt an Trockensubstanz von 20 %, wiirde die 
gesamte Eisenmenge in der Leber 100 mg betragen haben. 


Diagn. Animia congenita. 


25.11.40 4.4 0.98 13.7 140 45 0.32 11.2 2.31 245 


Fall 3. G. H. © J. 581: 39. Geb. 5.VII. 39. Gest. 8.VII.39. 2 Tage allt. 
Vater: 38 Jahre alt, Oberférster. Immer ausserordentlich gute Gesund- 
heit, ebenso wie 5 seiner Geschwister. Nichts bekannt iiber Gelbsuchtfille 
in seiner Familie. 13.VII.39 Status: Kein Ikterus. Innere Organe, inkl. 
Leber und Milz 0.B. Blut: Hb 16.5, Er 5.2, HbE 32. Ikt. Index 6. Fe 69 
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~%. Leukoz. 5400 (3500 Polymorphk.). Retic. 1.1 %. Osmot. Resist. 
0.38—0.32 %. WaR. neg. S. R. 4 mm. Urin: Bilirubin, Urobilin und Uro- 
bilinogen neg. Mutter: 36 Jahre alt, VI-para. Keinen Abort. Fiihlt sich 
vollig gesund, hat 4 gesunde Geschwister. Nichts bekannt iiber Gelbsucht- 
falle in ihrer Familie. 20.VII.39. Status: Kein Ikterus, Innere Organe o.B. 
ausser einer palpablen re. Niere. Leber und Milz o.B. Blut. (entnommen 
15 Tg. post partum. Geburtsblutung 680 g): Hb 14.2, Er 4.8, HbeE 30, Ikt. 
Index 4. Fe 142 7%. Retic. 0.4 %. Osmot. Resist. 0.42—0.34 %. WaR. 
neg. S.R. 14 mm. 

Kinder. 1) L. H. 4, geb. 1929. Nur schwach ikterisch in der 1. Lebens- 
woche. Gesund. 2) M. H. 3, geb. 1930. Keinen Ikterus. Gesund. 3) I. H. 
5, geb. 1931. Keinen Ikterus. Gesund. 4) T. H.d, geb. 1933. Hatte starken 
Ikterus, wahrscheinlich erst vom 2. Lebenstag an (kein Fieber in diesem 
Zeitpunkt). Lag 3 Wochen wie »lebenslos». Uber das Verhalten von Urin 
und Faeces nichts bekannt. Spater schnelle Besserung. Weiter vollstandig 
gesund. Niemals Ikterus spater. 5) K. H. @, geb. 1937. Lebte nur 4 Tage. 
Bei der Geburt fast sicher nicht gelb, war es aber bereits innerhalb von 
30 Std. 6) Patient. Alle Kinder ausgetragen. 

Pat. geboren zur richtigen Zeit. Partus 0.B. Geb. 5.VII. 16°°. Geb.Gew. 
3200. Nicht asphyktisch. 6.VII. am Morgen (15 Std. alt) Ikterus, der im 
Laufe des Tages immer mehr zunahm. Kein Fieber. Apatisch, trank abe: 
gut. Gew. am 4. Tage 3040 g. Urin (6.VII.): Keine Gallenfarbstoffe (Jod 
probe). 7.VII. auf die Padiatrische Abt. verlegt. 

Status 7.VI1.39. Unbeeintrachtigt. Etwas apathisch, schreit aber, wenn 
sie unruhig wird. Normales Fettpolster. Sehr kraftiger Ikterus. Keine 
Hautblutungen. Keine verlangerte Blutungszeit bei Stich in die Ferse. 
Linge 51 cm. Gew. 3040 g. Temp. 36.6°. M.S.R. 8 mm. Rachen: etwas 
gerételter Gaumenbogen, sonst o.B. Leber etwa 1 Querfinger unterhalb 
des Rippenbogens, ziemlich undeutlich zu palpieren. Milz unmittelbar 
unterhalb des Rippenbogens, recht fest. 7.VII. Hijm. v. d. B. direkt neg., 
indir. pos. Blutgruppe 0. Faeces nicht geformt, rostgelb. Weber neg 
Urobilin neg. Urobilinogen neg. Urin: Bilirubin pos. Urobilin neg. Uro- 
bilinogen neg. Sed. reichlich gallenfarbene Zellen und Streptokokken (!). 

Ziichtung aus dem Blute neg. 

Verlauf: Temp. zwischen 36.2 und 37.8°. 8.VII. Allmahlich noch apathi 
scher: Ikterus kraftiger. 20 Uhr akute Verschlechterung, erst Dyspnoe 
dann aussetzende unregelmassige Atmung, fiihlt sich an den Extremiltalen 
und im Gesicht kalt an, langsame und schwache Herztatigkeit, reichlich« 
Crepitationen iiber beiden Lungen. — Tod 20°. Therapie: 5 ccm Blut 
serum sowie Gesamtblut (6 + 20 ccm) i..m. 1 ccm Campolon i.m. 0.25 g 
Sulfonamid sowie noch 2 X 0.125 g. Stimulantien. Bluttransfusion wurde 
versucht, missgliickte aber. Krankenhausauf.: 7.V1I.—8.VII.39. 

Pathologisch-anatomische Diagn. Icterus gravis neonatorum + Bron- 
chitis capillaris. 


Diagn. Icterus gravis neonatorum familiaris + Bronchitis capillaris 
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7.VII1.39 18.7 1.7 40 6.3 M:8 ca 20 184° 
8. 19.5 4.9 40 — _ -- — 


* Leukoz. 14.400, (Neutr. 52, Eo. 6, Lymph. 28, Mono. 11, Myeloc. 2). 
Thromboz. 370.000, Normobl. (%) 0.0015 Ikt. index 110. 


Fall 4. —. N.Q J. 310: 40. Geb. 7.1V.40. Gest. 10.IV. 40. 3 Tage alt. 
Vater: 27 Jahre alt, Landwirt, gesund. Mutter: 26 Jahre alt, I-para. 
Keinen Abort. — Hatte Sept. 39 Cystitis. Sonst gesund. Keine Albuminurie 


wihrend der Graviditét. 9.1V.40 Blut (entnommen Tg. post partum, 


9 

Geburtsblutung 50 g): Hb 12.5. 12.1V. Bil. 0.42, Fe 51 7%. 

Kind: Partus 7.IV., 14°. Geb.Gew. 2590 g. Steisslage. Zeigte direkt bei 
der Geburt einen deutlichen Hautikterus. Mekonium schwarz-griin. Uber- 
gangsfaeces braun. Urin mdéglicherweise etwas dunkel. Allg. Z. in den 
ersten 24 Std. gut, saugte gut an der Brust. Vom 2. Lebenstage an zuneh- 
mende Apathie im Zusammenhang mit einem immer intensiveren Ikterus. 
Keine Krampfe oder Blutungen. 10.IV. auf die pidiatrische Klinik verlegt. 

Status 10.1V.40: Allg. Z. stark beeinflusst. Apathisch und schlaff, lange 
Pausen zwischen den Atemziigen. Intensiver Ikterus. Auf den Gesiassbak- 
ken blauliche Verfirbung der Haut (Steisslage). — Keine Zeichen fiir Odem 
oder Hydrops. Liinge 47 cm. Gew. 2590 g. Temp. 36.7°. Herz: langsamer 
Milz o.B. Nervensystem: 


Rhythmus. Leber am Rippenbogen zu _ tasten. 
d. B. direkt 


' Apathie, Andeutung einer Opistotonusstellung. 10.1V. Hijm. v. 
neg., indir. pos. Ikt. Index 146. WaR (Mutter) neg. 

Verlauf: 10.1V. Schnelle Verschlechterung. Erbricht gelben Schleim. 

Bluttransfusion nicht durchfiihrbar. Exitus 13°, Therapie: K-Vimin 1 ecm 

im. Krankenhausauf.: 10.1V.40. 
Pathologisch-anatomische Diagn. 

ratio parenchymatosa hepatis cum Stas. biliar. + Hyperaemia lienis. 


Icterus gravis neonatorum + Degene- 


Diagn. Icterus gravis c. anaemia. 


10.1V.40 10.0 2.35 28.5 035 121 43 9.2 28.2 51% 


5 Gew. 2.400 g, Leukoz. 3.100, (Neutr. 13, Eo. 1.5, Ba. 0.5, Lymph. 59, 
Mono. 19, Myelobl. 1.0, Myeloc. 6.5), Thromboz. 374.000, Normobl. (%) 
0.04, Ausgesprochene Aniso-Makrozytose und Polychromasie. Leichte 


Poikilozytose. 
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Fall 5. R. P. 3 J. 686: 39. Geb. 25.VIIL.39. 4 Tage alt. 

Vater: 41 Jahre alt, Geschaftsmann. Mutter: 33 Jahre alt, II-para. Kei- 
nen Abort. Wahrend der Graviditét gesund. Keine Albuminurie. 18.1V.38 
Blut (entnommen 2 Tg. post partum, Geburtsblutung 1800 g): Hb 6.2, 
23.11.39. Hb 7.8. 26.VIII.39 (Blutprobe entnommen 24 Std. post partum, 
Geburtsblutung 460 g): Hb 10.1. 

Kind: 1) 1*/2 Jahre alt. Geb.Gew. 4.1 kg (Zangengeburt). Gesund. 
Kind: 2) = Patient. Geb.Gew. 3580 g. Nicht asphyktisch, bei der Geburt 
lag kein Ikterus vor, dieser wurde erst im Alter von 1'/2 Tagen beobach- 
tet. Nahm dann dusserst schnell bis zur fussersten Intensitaét zu. Gleich- 
zeitig damit zunehmende Apathie, leichte Temp.-sleigerung. 28.VIII. Urin 
stark gelb gefarbt. Es ging dunkel gefirbtes Mekonium ab. 729.VIII. 
Krampfe. Opistotonusstellung. 

Status 29.VIII.39: Beeinflusster Allg. Z., ausgesprochene Apathie, schreit 
nicht einmal bei der Venenpunktion. Gewoéhnl. Fettpolster, etwas aus- 
getrocknet. Intensiver Hautikterus, »kanariengelb». — Keine Odeme, keine 
Hautblutungen. Linge 53 cm. Gew. 3580 g. Temp. 38°. M.S.R. 8 mm 
Leber 1 Querfinger unterhalb des Rippenbogens, ungew6hnl. grosser linker 
Leberlappen. Milz 0.B. Nervensystem: Benommen, Opistotonus. 29.VIII. 
Normobl. 0. Osmot. Resist. 0.42—0.32 %. Ikt. Index 220! Hijm. v. d. B. 
direkt neg., indir. pos. WaR. (Mutter) neg. Faeces griingelb, schleimig. 
Urin: Bilirubin pos. 7.1X. Urin: Bilirubin pos. Hay’sche Probe neg. 


29.VIIL39 164 4.0 - — — 41 08M:6 36.8 149° 
1.1X. 13.2 3.5 404 0.33 115 38 14.8 189'° 
4 133 37 — — — - — —" : 
7 —_ — — - — — 36 3.8 

9. 1.7 30 — - - — -_— 

27. 10.1 3.0 — 34 — — 
5.VI1.40 14.3 5.1 43.0 0.33 84 28 — — — 58 7 
° Gew. 3.400 g, Leukoz. 12.200, (Neutr. 64, Eo. 0, Ba. 0, Lymph. 12, “ 
Mono. 17.5, Pl. 0.5, Myeloc. 6), Thromboz. 460.000, Normobl. 0! I 
10 Gew. 3.070 g. 3 
** Leukoz. 23.900, (Neutr. 58, Eo. 0.5, Ba. 1, Lymph. 29.5, Mono. 7 I} 
Myeloc. 3.5). 
* Gew. 3.260 g, Leukoz. 15.800. n 


8 Gew. 4.090 g. 
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Verlauf: Wahrend des ganzen Krankenhausaufenthaltes nahezu afebril. 
1.1X. Opistotonus starker. Wieder Krampfe. Muskulirer Hypertonus. 
Moglicherweise weniger intensiv gelb. — Leber 2 Querfinger unterhalb des 
Rippenbogens. Milz am Rippenbogen. 13.IX. Etwas verbessert, nicht ganz 
‘0 apathisch wie vorher. Leber 3 Querfinger unterhalb des Rippenbogens. 
28.1X. Ziemlich blass. Immer mehr ausgesprochene Opistotonustendenz. 
Leber knapp 2 Querfinger unterhalb des Rippenbogens. Milz nicht palpa- 
bel. Takata-Ara Reakt.: keine Fallung. 30.X. Leber 1 Querfinger unter- 
halb des Rippenbogens. Milz 0.B. Opistotonus wie vorher. Therapie: 
Bluttransfusion 1) 30.VIII.: 30 ccm, 2) 2.1X.: 50 ccm, 3) 5.1X.: 40 ecm. 
Campolon 2 ccm i.m. (jeden 2. Tag vom 29.VIII].—23.1X.). I.m. Blutinjek- 
tionen. Ferr. reduct. 3 X 0.10 g vom 7.1X.—3.X. Krankenhausauf.: 29.VIII. 
3.XI. 39. 
Diagn. Icterus gravis neonat. (+ Kernikterus). 
Pol. Kontrolle 5.V1I.40: Hat oft Krampfe, schreit intensiv. Schl. Allg. Z. 
Zuriickgeblieben. Mager. Hautfarbe etwas blass. Kein Ikterus. Gew. 6250 


g. Innere Organe o.B. Leber und Milz o.B. 


Fall 6. —. J. OJ. 115: 40. Geb. 22.1. 40. Neugeborener. 

Vater: 42 Jahre alt, Landwirt. Mutter: 35 Jahre alt, VIII[-para. Hat seit 
langem Diabetes, in der letzten Zeit mit Zink-Insulin behandelt, 24 E pro 
lag. Leichte aber hartnickige Azidosetendenz wahrend der letzten Gra- 
viditat. Von fritheren Kindern ist das 1. und 2. im Sauglingsaller gestor- 
ben, das 4., 5. und 7. wurde tot geboren, das 3. und 6. leben und sind 
gesund. Ein Abort im 3. Mon., 1929. Die Mutter hat bei jeder Graviditit 
cin bedeutendes Hydramnion aufgewiesen, bei der letzten Geburt fanden 
sich 8 1 Fruchtwasser. Inwieweit die totgeborenen Kinder das Bild einer 
Hydrops foetalis oder schweren Ikterus aufgewiesen haben, legt die 
\namnese nicht klar. In dem Fall, bei dem die Entbindung auf der hiesi- 
gen Geburtshilfl. Abt. stattgefunden hat, finden sich keine Aufzeichnungen, 
die in dieser Richtung sprechen. 

Kind: zur rechten Zeit geboren. Geb.Gew. 3550 g. Unmittelbar nach der 
Geburt leicht asphyktisch. Wurde durch Stimulantien und Sauerstoff 
yebessert. Spater wieder Verschlechterung. Wurde auf die Padiatrische 
\bt. verlegt wegen Verdacht auf hypoglykaimischen Shock. 

Status: 22.1.40: Allg. Z. beeinflusst, schlaff, unregelmassige Atmung. 
Ausgesprochene Zyanose. Kein sicherer Ikterus. Odem an den Unter- 
schenkeln und auf den Fussriicken. — Herz: kraftige Pulsationen im 
yanzen Pracordium sowie im Epigastrium, syst. Frémissement, aber kein 
Blasegerausch. Lungen: Atelektasezeichen. Leber: mit abgerundeter Kante 
3 Querfinger unterhalb des Rippenbogens. In der li. Bauchhalfte eine 
Resistenz, eher die Niere als die Milz? Milz nicht sicher palpabel. Blut- 
zucker 0.06 % sank spater nur einmal unter 0.05 %. WaR. (Mutter, 1933) 
neg. Urin 26.1. Bilirubinprobe pos. (stark!). 28.1. ebenfalls pos. Bilirubin- 


probe, 2.11. neg. 
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Verlauf: Es wurden keine sicheren Beweise fiir eine initiale Hypoglyk 
iimie, hinausgehend tiber das Physiologische, erhalten. 24.1. Gebessert 
Schreit kriftig, trinkt recht gut. Die Odeme sind vermindert. Bei Andimi 
sierung der Haut deutlicher Ikterus. Herz 0.B.! Leber 2 Querfinger unter 
halb des Rippenbogens. Milz unmittelbar unterhalb des Rippenbogens 
27.1. Serumbilirubin 20.0 mg %. Hijm. v. d. B. direkt neg. (trotz positive: 
Gallenfarbenreaktion im Urin), indir. pos. 1.1I. Recht guter Allg. Z. Kein 
Apathie, trotz ausgesprochenem Ikterus. 15.11. Leber 1 Querfinger unte: 
halb des Rippenbogens. Milz nicht palpabel. 22.11. »gesund» entlassen 
Therapie: Initial reichliche Zuckerzufuhr. — Nach Beginn des Ikteru 
Campolon (insgs. 5X 2 cem) und Blutinjektion. Arankenhausauf.: 22.1. 
22.11.40. 

Diagn. Icterus gravis non letalis. 

Bem. Das Kind starb am 7.1V.40 zu Hause nach einigen Tagen Krank 
sein an »Lungenentziindung». Hatte wihrend der ganzen Zeit zu Haus 


keine Gelbsucht aufgewiesen. 


| = “4 

22.1.40 19.0 5.6 — 23 
25 20.0 58 638 — °M:05 
27 208 57 665 — — 200 230% 
3.11 18.5 5.4 58.2 30 0.5 9.28 197 
16. 16.4 4.7 48.5 — _ 1.50 132** 


 Nabelblut: Leukoz 11.100, (Neutr. 46, Eo. 2, Ba. 1, Lymph. 45, Mono 
5, Myeloc. 1), Normobl. (%) 0.22. 

 Normobl. (%) 0.02. 

Leukoz. 9.300. 


Fall 7. —. A. © J. 640: 40. Geb. 13.X.40, gest. 17.X.40. 1 Tag allt. 

Mutter: Frisch diagnostizierte Lues. — 3-jahriger Bruder gesund. 

Kind: Geb.Gew. 2360 g. 5 Wochen zu friih geboren. 14.X. wurde Oden 
Hautblutungen und verstreute Pemphigusblasen festgestellt. — Wurde au 
die Padiatr. Klinik verlegt. 

Status 14.X.40: Allg. Z. ziemlich gut. Sensorium frei. Debilititszeiche: 
Auf dem Rumpf sparliche Petechien. Starkes Odem der unteren Extrem 
taten, weniger ausgesprochen an den oberen. Verstreute, mit diinn 
Wand versehene Blasen, umgeben von einer Rétung. Leber 2 Querfing: 
unterhalb des Rippenbogens. Milz unmiltelbar unterhalb des Ripper 
bogens. Innere Organe im iibrigen o.B. Verlauf: 14.X. Blut: Leuko: 
12000 (Neutr. 44.5, Eo. 0.5, Ba. 0, Lymph. 42.5, Mono. 8.5, Pl. 1, Myelox 
2.5, Metamyeloc. 1). Normobl. 2.0 %. Thrombozyten 8000! Prothrombii 
zeit 165 Sek. (Normal 20 Sek.). Stauungsprobe: zahlreiche Petechien nac! 
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einigen Minuten Stauung. Blutungszeit: blutet aus dem Stich in die Ferse 
noch etwas nach 2 Std. WaR. (Mutter) pos. 15.X. Blut: Hb 20.4, Er 5.4. 
Hkw 58.2, Hbk 0.35, Vole 108, HbE 38, Bil 19.1. Fe 325 7% (Doppelbest... 
Thromboz. 2300. Koagulationszeit 3—4 Min. Beginn, 5 Min. vollstandig. 
Prothrombinzeit 61 Sek. (hat K-Vimin erhalten). Urin »ikterisch». 16.X. 
Urin: Bilirubin + +. Serumbilirubin 19.1 mg %. Hijm. v. d. B. direkt 
pos., indirekt pos. Am Morgen dieses Tages deutlich Ikterus, Odeme 
zugenommen. 16.X. Immer starkerer Ikterus. Stuhl wie Mekonium. Odem 
elwas geringer. Am Abend Verschlechterung. 17.X. Tod 0°°. 

Pathologisch-anatomische Diagn. Lues congen. - Typische Hepatitis 
luetica cong. Pneumonia alba sowie interstitielle chron. Entziindung auch 
in anderen Organen.» 

Diagn. Lues congenita (Debil. vitae congen. Icterus gravis. Purpura 


thrombopenica). 


3 = = 2 bs 

15.X.40 20.4 5.4 58.2 0.35 108 38 19.1 325" 


Doppelbest. Thromboz. 2.300! 


Fall 8. N.R. 3 J. 6: 40. Geb. 17.1X.39. 8 Tage alt. 

Eltern gesund. Mehrere Geschwister todgeboren bzw. spiiter gestorben. 
Geb.Gew. 2940 g. Partus o.B. 20.1X. Blaue Flecken, aber keine fusseren 
Blutungen. Stuhl o.B. WaR (Mutter) neg. 

Status 25.1X.39: Allg.Z. ziemlich gut. Leichte Zyanose. Etwas_ blass. 
Grosse Fontanelle nicht gespannt. Haut: mehrere gréssere blaue Flecken. 
Linge 48 cm.: Gew. 2820 g. Temp. 36.5°. Leber 1'/2 Querfinger unterhalb 
des Rippenbogens. Milz 1'/2 Querfinger unterhalb des Rippenbogens, rel. 
weich. 28.1X. Blutungszeit 7—8 Min. Gerinnungszeit (nach Biirker) 12 
Min. Probe nach Goéthlin (15 Min. Stauung mit 50 mm Hg) 2 Petechien. 
Koagelretraktion gut (Thromboz. 66000). WaR. neg. 

Verlauf: Nach Bluttransfusion am 26.1X. keine neuen Blutungen. 
Zustand gut. — Leber und Milz lange unverandert, nahmen aber gegen 
das Ende des Krankenhausaufenthaltes etwas an Grosse ab. 26.1.40 Leber 
1 Querfinger unterhalb des Rippenbogens. Milz */2 Querfinger unterhalb 
des Rippenbogens. Gew. Zunahme recht langsam (von 2940 auf 4610 
wahrend des Krankenhausaufenthaltes). Therapie: Bluttransfusion am 
26.1X., 55 ccm. Blut im. 5—10 cem jeden 2. Tag wahrend der ersten 
Woche. Campolon 2 ccm i.m. jeden 2. Tag, insgesamt 6 Wochen lang. 
Ferr. reduct. 3 X 0.10 g vom 23.X.—19.XII.39. Krankenhausauf.: 25.1X.39- 
27.1.40. 

Diagn. Morbus Werlhofi + Nasopharyngitis acuta + Granuloma = um- 


bilicale. 
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c's #4 4 £ =a 

25.1X.39 15.6 48 — 33 M:11 — 
26. 11.6 3.5 36.1 0.382 1038 33 — 1.48 91” 
29. 12.9 3.8 34 — — 
31. 10.9 3.5 — 12 —_ 


'’ Gew. 2.820 g, Leukoz. 23.200, (Neutr. 46, Eo. 0.5, Ba. 0.5, Lymph. 
27.5. Mono, 14.5, Pl. 1, Myeloc. 10), Thromboz. 66.000, Normobl. (%) 0.002. 

™ Thromboz. 46.000. 

Thromboz. 62.000. 

*! Thromboz. 179.000. 

** Thromboz. 444.000, Gew. 3.450 g. 


Fall 9. L.-G. E. 4 J. 596: 40. Geb. 21.V1.40. 3 Mon. alt. 

Mutter hatte »mehrmals» Erythema nodosum. Partus o.B. Geb.Gew. 
2660 g. Zuerst nur Brustmilch, dann 2 Wochen nur */2 Milch. Hat seit 
3 Tagen einen »Ausschlag» aufgewiesen. Status 24.1X.40: Allg.Z. unbeein- 
flusst. Fettpolster und Muskulatur o.B. Gew. 5310 g. M.S.R. 37 mm. 
Haut: ausgedehnte Purpura. Rachen: kleinere Schleimhautblutungen. 
Leber 1 '/2 Querfinger, Milz gut 1 Querfinger unterhalb des Rippenbogens. 
WaR. (Mutter) neg. Verlauf: 24.1X. Blutungszeit 11.5 Min. Koagulations- 
zeit 3—5 Min. Prothrombingehalt normal. Koagelretraktion gut (56000 
Thrombozyten). Rumpel-Leede pos. 25.1X. Faeces: Weber Spur. 26.1X. 
Guter Allg.Z. Leber wie vorher. Milz 3 Querfinger unterhalb des Rippen- 
bogens. 3.X. Leber unverindert. Milz 1'/2 Querfinger unterhalb des 
Rippenbogens. 19.X. Guter Allg.Z. Kein Ausschlag. Entlassen. Therapie: 
Blutinjekt. Sangostop. C-Vitamin. Krankenhausauf.: 24.1X.—19.X.40. 

Diagn. Morbus Werlhofi + Nasopharyngitis laevis + Hydrocele testis. 


24.1X.40 9.4 3.5 27.6 M:37 0.45 10478 


“8 Leukoz. 14.800 (Neutr. 11, Eo. 0, Ba. 0.5, Lymph. 73, Mono. 9.5, 
Myelobl.? 1, Myeloc. 5). Thromboz. 56.000, Normobl. (%) 0.06. 
Thromboz. 79.000. 
Thromboz. 225.000. 
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Fall 10. S.-O. P. 3 J. 446: 39. Geb. 8.11.27. 12 Jahre, 3 Mon. alt. 

War auf der Padiatr. Abteilung vom 18.111.—8.1V.32 aufgenommen (J. 
208: 32). Diagn. Splenomegalia inc. caus. (M. Banti?) + Scabies (?). — 
Aus dem Status am 18.111.32: Guter Allg.Z. Linge 106 cm. Gew. 18.2 kg. 
Oberflachl. Lymphdriisen: eine Anzahl erbsen-bis bohnengrosse Driisen 
auf beiden Halsseiten. Leber 1 Querfinger unterhalb des Rippenbogens. 
Milz 1 Querfinger unterhalb des Rippenbogens, fest. Haut: reichlich steck- 
nadelkopfgrosse — pfennig grosse blassrote, teilweise mit Krusten belegte 
Effloreszenzen. Mantoux neg. mit 0.1 mg. WaR. neg. Réntgenbefund: 
Milz bedeutend vergréssert. Blut: Hb 11.7, Er 5.1, Leukoz. 3900, Throm- 
boz. 181000. Osmot. Resist. 0.46—0.36 %. Nach der Entlassung ab und 
zu miide und blass. 24.V.39 schweres Nasenbluten. 

Status 25.V.39: Allg.Z. ziemlich unbeeinflusst. Blass. Haut: reichliche 
Petechien und gréssere Suggilationen. Temp. 39.2°. S.R. 150 mm. Nase: 
Blutet immer noch stark. Rachen: Tonsillen hypertrophisch. Oberfl. 
Lymphdriisen: zwei bohnengrosse und 1 taubeneigrosse am Hals, erbsen- 
bohnengrosse in den Axillen und Leiste. Leber 1 Querfinger unterhalb des 
Rippenbogens. Milz 3 Querfinger unterhalb des Rippenbogens, fest. 
Thrombozytopenie (s. Tabelle). 


2 85 ® = g 

25.V.39 6.6 2.1 - — - 31 150 14.4 ais 
26. 
2.VI. 6.2 2.3 - — — 27 
8. 18 2.2 — 35 Fa 
13. — — - 
17. 9.1 3.4 — - 50 
18. — — 
6.VII. 12.1 4.1 — — — 30 - —- — 
2. VIII. 12.7 4.7 39.3 0.32 84 27 08 28 
2.1X. 12.9 5.2 41.7 0.31 80 25 - 0.24 39 
28.X1. 14.4 5.6 45.1 0.32 81 26 -—- 0.35 87 
20.11.40 14.88 5.1 45.5 0.33 89 29 -- — 110 
30.VITI. 14.8 4.7 ~~ — — $2 1.2 19 0.46 81"! 

6 39.19 Leukoz. 2.000, (Neutr. 20, Eo. 2, Ba. 2, Lymph. 55.5, Mono. 


18.5, Pl. 2, Myeloc. 2), Thromboz. 15.000, Normobl. (%) 0.006. Miassige 
basophil punktierte Anisocytose Polychromasie. 

*? 40.3/39.6° Leukoz. 700! Thromboz. 6.000. 

*8 Afebril. Leukoz. 3.000, Thromboz. 32.000. 

29 Splenektomie. 

3° Thromboz. 477.000. 


Purpura rezid. Thromboz. 31.000. 


31 
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Veriauf: Temp. in der ersten Zeit etwa 39°, nach 1 Woche successiy 

abnehmend. 30.V. Nasenbluten hat aufgehért. 8.VI. Auf die chirurg. Abt. 
° zur Splenektomie verlegt. Therapie: Bluttransfusion am 25.V. 350 ccm, 

27.V. 275 ccm. Ausserdem Nasentamponade. Sangostop 2 <1 Essloffel. 
Ferrofer 3X1 Tablette. Krankenhausauf.: 25.V.—8.VI. 39. 

Diagn. Hypoleuchia et Thrombopenia splenica c. Hamorrhagia. 

13.V1.39: Splenektomie. Bei wiederholten poliklinischen Kontrollen nach 
der Splenektomie, zuletzt am 20.1I1.40, war die Gesundheit des Patienten 
ausgezeichnet. — Keine Blutungstendenz, ausgezeichnete Blutwerte (gewisse 
Eosinophilie nach der Splenektomie). Normale oder gut normale Throm- 
bozytenwerte. August 1940 Rezidiv! Thrombopenische Purpura. Am 
29.VIII. auf die med. Abt. aufgenommen, war bis zum 27.1X. dort. Etwa 
20000 Thrombozyten die ganze Zeit. 

Diagn. Purpura thrombocytopenica + Status post splenect. -- Lympha- 


denosis generalisata. 


Fall 11. H.-O. H. J. 441: 40. Geb. 15.X11.37. Gest. 26.VII.40. 2 Jahre, 
6 Mon. alt. 

Symptome seit 3 Wochen. Bei der Aufnahme 860000(!) Leukozyten 
cmm. Thromboz. 6000 (trotzdem gute Koagelretraktion). Temp. etwa 
38°. Leber zuletzt in Nabelhéhe. Milz geht herab bis zur Fossa iliaca. 
Krankenhausauf.: 12.V1.—26.VII.40. 

Diagn. Leukimia acuta (myeloides?). 


12.V1.40 8.5 2.4 21.3 0.40 89 35 M:2 0.25 97% 
24.VII. 2.3 0.7 — — 33 


* Leukoz. 860.000! Thromboz. 6.000. 
33 Leukoz. 337.000. 


Fall 12. L.-O. L. 3 J. 916: 39. Geb. 30.VIL.37. Gest. 2.XII.39. 2 Jahre. 
4 Mon. alt. 

Seit 3 Wochen Symptome. Bei der Aufnahme Petechien. Temp. 38°. 
Missige Lymphadenose. Leber 3 Querfinger unterhalb des Rippenbogens. 
Milz reicht herab bis zu Spina iliaca ant. sup. Leukoz. 111400. Throm- 
boz. 16000. 2.XII. unstillbares Nasenbluten. Exitus. Krankenhausauf.: 
1.X1I.—2.X11.39. 


Diagn. Leukiimia ac. (myeloides?). 
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= — be >- = > 
£ “4 2 = v 
1.XI1.39 7.0 28 20.2 0.35 72 26 M: 18 125™ 


% Leukoz. 111.400, Thromboz. 16.600. 


Fall 13. S. A. 3 J. 672: 39. Geb. 8.1V.27, gest. 29.X1[39. 11 Jahre, 
10 Mon. alt. 

Erkrankte im Herbst 37. — Allmahlich auftretende betrichtliche Drii- 
sen-, Leber- und Milzvergrésserung sowie grosses Infiltrat in der Thorax- 
wand mit Exsudat in der linken Pleurahilfte. 

Diagn. Lymphogranulomatose. 


2 ae 1 
5 
2.11.39 10.0 5.1 20 77 27 
13. 10.6 4.9 22 35 
17.XI. 10.9 4.1 26 — 


Fall 14. D. A. © J. 869: 39. Geb. 23.V1.36. 3 Jahre, 4 Mon. alt. 
Eltern und 3 altere Geschwistex gesund. — Geb.Gew. 5060 g. — Wahrend 
des 1. und 2. Lebensjahres hartnickiges Ekzem. Entwicklung stark 


verzogert: ging mit Stiitze mit 2*/2 Jahren, spricht noch nicht. — Stindig 
Verstopfung. 


Status 16.X1.39: Allg. Z. nicht beeinflusst, ausgesprochene Myxédem- 
zeichen. Hautfarbe blass mit einem Stich ins Gelbe. Linge 74 cm! Gew. 
10.6 kg. Afebril. M.S.R. 41 mm. Thyreoidea nicht palpabel. Herz: systol. 
und prasystol.(?) Blasegeriusch. Leber 1 Querfinger unterhalb des Rip- 
penbogens. Milz o.B. Skelett: grosse Fontanelle 3 3 cm! Keine Rachitis. 
Entwicklung: Geht mit Stiitze, sagt vereinzelte Worte. 17.XI. Serum- 
cholesterin: total 560!, frei 128 mg %. 18.XI. Réntgenbef.: Skelettent- 
wicklung entspricht dem 1. Lebensjahr. 20.XI. Leukoz. 7700 (Neutr. 37, 
Eo. 9, Ba. 0, Lymph 51, Mono 83). 

Verlauf: Anfanglich afebril, 6.—8.XII. 38.2°, 15.—16.XII. max. 39.3°. 
M.S.R. konstant 30—40 mm. 11.XII. zugiinglicher, spielt, lacht. Tgl. 
spontan Stuhl. (vorher jeden 2. Tag Einlauf). 21.XII. Weitere Besserung, 
Myxédemziige verringert, freundlich und lebhaft. Immer noch _blass. 
Therapie: Lactoflavin (Bayer) 0.0005 mg i.m. (tgl. vom 21.XI.—4.XIL.). 
Thyreototal medium (3 X 1 Tabl. = 0.12 mg Thyroxin X 3). 5.XII. Pat. 
ist noch in Behandlung. 

Diagn. Myx6dema + Anamia. 
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a4 ps @ 
17.X1.39 10.5 34 29.9 0.35 0.63 81 
21. 99 3.2 279 0.35 
27. 10.4 3.1 30.3 0.34 - 
1.X11. 10.5 3.1 30.6 0.34 
5. 10.9 3.1 30.4 0.36 — — 
13. 9.6 3.2 29.6 0.32 — 
10.1.40 11.7 3.8 33.9 0.35 — 
9.ITT. 11.5 4.7 35.1 0.33 
12.1 4.6 37.2 0.33 


Fall 15. B. B. 3 J. 4: 39. 
Wird nach einem Spasmophilieanfall aufgenommen. 
rezidivierende Bronchopneumonien. 


Geb. 27.VII1.37. 


5 Mon. alt. 
Auf diesen folgten 
Bereits zu dieser Zeit, vor dem Alter 


1 Jahr, sichere Zeichen fiir eine Coeliakie. Lag 1*/2 Jahr auf der Piidiatr. 


Klinik. 


Diagn. Nasopharyngitis ac. + Otitis media ac. cath. bilat. + Bronchopn. 


ac. + Coeliakie + Rachitis + Spasmophilie 


+ Hernia ing. bilat. 


Wiederaufnahme 1.11.—26.11.40. Diagn. Bronchopn. ac. 


(Konvulsionen) + Animia_ sec. 


+ Bronchitis 


*® Gew. 7.100 g, Leukoz. 20.000. 


ac. + Pharyngitis ac. + Coeliakie. Linge 11.7 kg. 

31.V.38 14.0 5.8 - M:8 

28.VI. — 

24.X1. 12.5 3.3 

19.1.39 10.4 4.9 51 

3.111. 9.8 5.2 45 

28.1V. 92 — - - 23 

15.VI1. 9.5 5.5 31.7 0.30 

22.1X. 2.9 6.0 — 86°" 

24.11.40 13.6 54 44.1 O31 35 


%® Gew. 10.400 g, Subfebril. 22.VIII. Magensaft: Hist. 0.20 mg: HCl] 3150. 


Gesamltaz. 4130, Schleim II. 
*” Gew. 11.500, Eisenbelastung (Ferr. red. 0.25 g) vorher 86 nach 4 Std. 
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Fall 16. K. A. © J. 169: 40. Geb. 14.11.38. 2 Jahre alt. 

Akute (epidemische) Darminfektion im Sommer 1939. Nach dieser eine 
lange Zeit mit ungeformtem Stuhl, oft Schleim- und Blutbeimengung. 
Wurde am 14.11.40 auf die Padiatr. Abt. aufgenommen. Unbeeinflusst. 
Gewicht 11.6 kg. Afebril. M.S.R. 49 mm. Innere Organe o.B. Eosinophilic 
17.5 %, spater nur 6.5 % (keine Wurmeier in den Faeces). Faeces nicht 
geformt, makroskop. blutig, reichl. Schleim, Massen jodophiler Substanz. 
Weber pos. Vermehrung der grampositiven Flora. Direktpraparat (Mikr. 
Untersuchung 5.VI. Doz. Svensson) nur Giardia intest. und Trichomonas 
hominis (»nicht pathogen»). 22.11. Rektoskopie: punktférmige Blutungen, 
keine Polypen. 7.VI. Réntgenbef.: Colon 0.B. 17.VII. Magensaft: Histamin 
0.25 mg, HCl 48, Gesamtaziditat 76, Schleim II—III. Darmsymptome ziem- 
lich refraktér gegen die Therapie (Verschiedene Diaten, Bluttransfusion 
Fe-Therapie u. s. w.). — Wahrend des Krankenhausaufenthaltes waren die 
Faeces fast stindig ungeformt und mit Blut vermengt, schlecht riechend. 
Die miassige Anaimie ausgesprochen Fe-sensibel. Therapie: Diait, C-Vitamin. 
Sangostop. Autovaccine, Ferr. reduct. 3 X 0.20 g vom 31.V.—8.VI., 3 X 0.30 
g vom 28.6—24.8. Pro Tag 1 mg Lactoflavin vom 28.VI.—6.VIII. Aran- 
kenhausauf.: 14.11.—24.VIII.40. 

Diagn. Colitis ulcerosa + Bronchitis ac. 


= =  « 
14.11.40 10.1 4.9 21 M: 49 —— 
a4.¥. 9.4 — — 41 16 
10.VI. 8.6 4.5 19 
8.VIT. 10.5 3.9 27 32 
22. 12.5 3.8 33 tO _ 
5. VIII. 12.9 4.5 29 
12. — — — 22 ().22 61 


% 17.11. Leukoz. 8.900, (Neutr. 51, Eo. 17.5! Ba. 0.5, Lymph. 25.5. 
Mono. 5, Pl. 0.5). 

Magensaft: Hist. 0.25 mg: HCl 4820 Gesamtaz. 772 Schleim 


Fall 17. B. K. 3 J. 307: 40. Geb. 13.XI. 34. 4 Jahre, 2 Mon. alt. 

Seitdem er 1 Jahr alt ist, standig ungeformten Stuhl. Mit 4 Jahren 
Verschlechterung, Stuhl wiasseriger, oft Blut- und Schleimbeimengung. 
Matt und appetitlos. — Seit Nov. 38 mehrmals und lang auf der Padiatr. 
Klinik gelegen. M.S.R. konstant hoch, etwa 40 mm. Faeces: stindig unge- 
formt, voluminés, iibel riechend. — Weber von neg. bis + +. Ziichtung: 
Keine pathogenen Bakterien. Direktpraparat (5.V1I.40, Doz. Svensson): 
Giardia intestinalis-nicht pathogen. R6éntgenbef.: Colon o.B. Rektoskopie: 
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Schleimhaut rot und geschwollen, keine Ulzerationen oder Polypen. 

Widal neg. — Magensaft: Histamin 0.40 mg. HCl 63, Gesamtaziditat 72. 
Schleim I. Verlauf: Darmsymptome sehr resistent gegeniiber der Therapie. 
— Die Animie, die sich wahrend einer Zwischenperiode zu Hause ent- 
wickelt hat, ist ausgesprochen Fe-sensibel. Therapie: Diat, Ferr. reduct. 
3X 0.25 g vom 28.11.—22.111.39. 1 Teeléffel Hepafer vom 25.1V.—7.V. 


10. Ferr. reduct. 3 X 0.25 g vom 7.V.40. Krankenhausauf.: 9.1V.—8.VI.40. 
Diagn. Colitis ulcerosa + Hypertrophia tons. + Aniaimia sec. 


3 


19.1.39 12.1 4.7 — — — 26 M: 38 — 40" 
2.11. 11.5 5.1 — — 28 40 — 36" 
16. 1.2 — — — 40 — 29 
23. — — — — 34° 
29.IV. 12.39 — — 45 -—— 46 
6.VII. 116 3.9 33.8 0.34 87 30 — — 90 
6.1X. 10.4 3.9 34.2 0.30 88 27 42 — 41 
20.11.40 7.8 4.2 274 0.28 65 19 — 0.26 25 
12.1V. 61 3.3 21.1 0.29 64 18 33 — 19% 
28.V. 12.1 48 404 0.30 84 25 29 — 33 

*” 4.1. Leukoz. 9.700, (Neutr. 67.5, Eo. 7.5, Ba. 0, Lymph. 18.5, Mono. 4, 


Pl. 2.5). 

* 17.1. Magensaft: Coff. 0.2, HCl 7; Hist. 0.40 mg: HCl 63.0 Gesamtaz. 
72.0 Schleim 0—TI. 

38.4/39.8°. 

38.0/39.5°. 


Fall 18. M. J. Q J. 243: 40. Geb. 8.11140, gest. 10,111.40. 1 Tag allt. 

Geb.Gew. 1870 g. Begann unmittelbar nach der Geburt aus dem Munde 
zu bluten. Tod am 10.1II. Krankenhausauf.: 8.111.—10.111. 

Diagn. Hamorrhagia oris (posttraumatica) + Himorrhagia intracran. + 
Animia sec. + Debilitas vitae congen. 


a = 
8.III.40 23.4 5.7 — 4i1 — 
9. 64 1.7 21.7 0.29 128 38 080 86% 


“ Leukoz. 19.000, (Neutr. 76, Eo. 0.5, Ba. 1.5, Lymph. 19, Mono. 3), 
Normobl. (%) 0.016. 
*® Thromboz. 155.000. 
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Fall_19. S. L. Q J. 464: 40. Geb. 26.VI.40. 2 Tage alt. 

Geb.Gew. 3270 g. 28.VI. Melaena. Nach Bluttransfusion mit K-Vita- 
minzusatz hérte die Blutung recht schnell auf. Krankenhausauf.: 18.VI.— 
5.VII.40. 

Diagn. Melaena neonatorum. 


28.VI.40 11.1 3.5 33.7 033 96 32 — 46% 
29. 113 3.7 315 036 85 31 1.19 70 
5.VIL. 11.9 32 31.3 038 98 37 


46 Thromboz. 293.000. 


Fall 20. H.-G. R. 3 J. 379: 40. Geb. 5.V.40. 10 Tage alt. 

Geb.Gew. 3380 g. — 15.V. Sickernde Nabelblutung seit '/2 Tag. Wurde 
schnell durch Hamostypticum lokal, Blut- und K-Vitamininjektion zum 
Stehen gebracht. Eisenbehandlung vom 18.V. an mit Ferr. reduct. 3 X 
0.10 g. Krankenhausauf.: 15.V.—27.V. 40. 

Diagn. Himorrhagia umbilicale + Granuloma umbilicale + Animia sec. 


<0 > = + 

15.V.40 15.2 3.8 — — — 40 — 
23. 10.7 2.8 30.3 0.35 108 38 121 


47 Tromboz. 165.000. 


Fall 21. G. M.@ J. 288: 40. Geb. 11.II1.40. 18 Tage alt. 

Geb.Gew. 2380 g. 13.11]. Melaena. 22.11]. Hb 7.8, Er 2.5, Thromboz. 
332000. Eisenbehandlung vom 1.1V. Ferr. reduct. 30.10 g. Kranken- 
hausauf.: 30.111.—29.1V.40. 

Diagn. Debilitas vitae congen. + Anamia sec. (Status post melaena) + 


Tumor reg. ing. sin. (Causa?). 


3 
0 


29.11.40 9.4 2.7 27.5 0.34 102 35 M:9 0.54 63 
26.1V. 8.7 2.8 25.3 0.34 90 31 — — 68 


= 
5 
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Fall 22. F. E. © J. 277: 40. Geb. 26.111.40, gest. 14.1V.40. 1 Tag allt. 
Geb.Gew. 2410 g. »Gleichzeitig damit, dass das Kind geboren wurde, 

spritzte eine ziemlich grosse Blutmenge nach allen Seiten. Das Kind war 

andmisch und schlaff, atmete aber und schrie schwach. Nach Wechselbad 
und Lobelin bessere Atmung, ist aber immer noch sehr blass. Die Besich- 
tigung der Plazenta ergibt eine Insertio velamentosa sowie den Abriss 
eines groben Nabelgefasses bei einem Hiillenabriss unmittelbar neben dem 

Plazentarrand.» 

Status 26.111.40. Allg. Z. etwas beeinflusst. Schreit schwach. Sehr blass. 
Keine Blutungen in der Haut oder anderenorts. Temp. 32.7°! Innere 
Organe 0.B. Leukoz. 13700 (Neutr. 32.5, Eo. 0.5, Ba. 0, Lymph. 58, Mono. 
8, Pl. 0.5, Myeloc. 0.5). Normobl. 0.03 %. Verlauf: 28.11]. Besserung. Hat 
keine allg. Blutungstendenz gezeigt. Ausgesprochen blass, Stich ins Gelbe. 
12.1V. Verschlechterung. — Kapillarbronchitis. 14.1V. Tod. Therapie: 
Ferr. reduct. 3X 0.10 g vom 2.1V.—12.IV.40. Krankenhausauf.: 26.111.- 
14.1V.40. 

Diagn. Bronchitis capillaris + Debilitas vitae congen. + Anamia_post- 
himorrhagica (Nabelgefassblutung). 


a = > = a 
27. 9.4 2.4 9 — — 
29. 95 2.4 27.9 0.34 116 12.4 — 
2 9.8 2.5 25.8 0.38 108 39 -= 1.66 101 
11. 84 28 25 033 91 30 — 032 220 


% Leukoz. 13.700, (Neutr. 32.5 Eo. 0.5, Ba. 0, Lymph. 58, Mono 8, 
Pl. 0.5, Myeloc. 0.5) Normobl. (%) 0.034. 

” Thromboz. 104.000, Normobl. (%) 0.26. 

® Leukoz. 49.700, Thromboz. 775.000, Normobl. 0. 


Fall 23. M. D. © J. 691: 39. Geb. 10.1125. 14 Jahre, 6 Mon. alt. 

Immer mager gewesen, wirkt etwas schwachlich. Menarche mit 14 
Jahren. Menses nicht besonders reichlich. — Seit dem 8. Lebensjahr oft 
Nasenbluten, manchmal sehr stark (»bis zu einem Liter!»). Mehrmals 
kauterisiert mit voriibergehendem Effekt. Bei der drztlichen Kontrolle 
1937 Hb 7.8. Letztes starkes Nasenbluten 20.VIII.39, soll mehrere Tage 
angehalten haben. Wurde am 25.VIII. kauterisiert, seitdem nicht mehr 
geblutet. 
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Status 31.VIII.39: Allg. Z. unbeeinflusst. Fettpolster und Muskulatur 
o.B. Recht blass. Lange 153 cm. Gew. 41.4 kg. Temp. 37.9°, S.R. 16 mm. 
Nase: rechts frisch kauterisiert, links einige grosse Varizen. — Innere 
Organe 0.B. Leukoz. 9200 (Neutr. 74, Eo. 2.5, Ba. 0.5, Lymph. 16, Mono. 
2.5). Thromboz. 387000. Magensaft: 6.1X.39 Histamin 0.50 mg, HCI 602», 
Gesamtaziditat 71, Schleim I—II. 

Verlauf: Nach der Aufnahme keine Blutungen. Therapie: Ferr. reduct. 
30.50 g vom 11.1X.—27.IX. Krankenhausauf.: 31.VU11—27.1X.39. 

Diagn. Epistaxis recidivans + Anamia sec. 


2.1X.39 7.2 3.7 23.0 0.29 68 19 — 16 0.93 20 
5. 76 3.7 267 028 72 21 27 9 — —* 
11. 80 3.7 27.2 029 74 22 23 - 0.67 23 
14. 8.2 34 — — — 2 33 - —_ — 
18. 9.6 3.7 31.1 0.31 84 26 40 — 0.92 39 
22. 10.1 4.1 34.4 0.29 84 25 40 5 —- — 
25. 10.8 4.1 35.7 0.30 87 26 53 — 0.78 49% 


*t Eisenbelastung I (Ferr. red. 0.50 g) vorher 20, 2 Std. 176, 4 Std. 165, 
6 Std. 189, 15 Std. 24, 25 Std. 22 7%. 

6.1X. Magensaft: Hist. 0.50 mg.: HCl Gesamtaz. 7230 Schleim I—II. 

 29,1X. Eisenbelastung IL (<I): vorher 58 (nahm Fe zuletzt 12 Std. 


vorher), 4 Std. 1382 7%. 
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in vitro-Dialyse 
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direkten Reaktion 
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286, Zeile 18 von unten: Fall 2, soll heissen Fall 4 


, 290, Zeile 2 von unten: reveribel, soll heissen reversibel 
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Eine Deutung der Knochenmark- und der Blutveranderungen 


bei pernizidser Animie im Lichte der Entwicklung des hamo- 


globinbildenden Gewebes (»Erythrozytengewebes») und der 


Entwicklungsstérung der Bindesubstanzgewebe bei 


Rachitis und Chondrodystrophia foetalis. 


VORWORT. 


Die in dieser Arbeit vorgenommene Zusammenstellung dreier 
hinsichtlich ihrer realen Genese, Klinik, pathologischen Anato- 
mie usw. so verschiedener Krankheiten sui generis wie Rachitis 
(Guisson ), Chondrodystrophia foetalis (Kaurmann) und per- 
niziése Animie (Appison—Br1ERMER) stiitzt sich auf die Beob- 
achtung, dass den Krankheitserscheinungen in allen drei Fiillen 
eine aus gewebsbiologischem Gesichtspunkt gleichartige Storung 
zugrundeliegt. In der Himatologie wird diese Stérung im An- 
schluss an Prasopy’s Perniziosastudien (1927) als »maturation 
arrest» bezeichnet, da eine Hemmung des Reifungsprozesses vor- 
liegt. Nach gewebsbiologischen Vitaminstudien zeigte ich 
1931, dass bei Rachitis »maturation arrest» in den Binde- 
substanzgeweben vorliegt, und dass diese Hemmung des Reifungs- 


prozesses in gesetzmissiger Weise mit einer Hemmung des 
Wachstumsprozesses verbunden ist. Eine Stérung dieses Typs 
nannte ich daher »Rachitisreaktion». Nach fortgesetzten. skelett- 
biologischen Untersuchungen zeigte ich 1933, dass die Verande- 
rungen bei Chondrodystrophia foetalis auf die »Rachitisreaktion» 
zuriickgefiihrt werden kénnen, und betonte mit Riicksicht auf 
die friihere VinchHow—KavuFMANN’sche Diskussion, »dass Ch. f. 


eine intrauterine Rachitis ist, wenn man Rachitis als einen 
biologischen Begriff deutet». Mit dem Ausdruck »biologisch» 
meine ich gewebsbiologisch, d. h. formalgenetisch. 

Nach der Beobachtung, dass »maturation arrest» in den Bin- 
desubstanzgeweben gesetzmiissig mit Wachstumshemmung ver- 
bunden ist, lag — da gewebsbiologische Gesetze im allgemeinen 
venerelle Geltung besitzen — die Annahme nahe, dass dies auch 
bei »maturation arrest> in dem hiamoglobinbildenden Gewebe 
(»Erythrozytengewebe» ) der Fall sein wiirde. Im Verfolg meiner 
skelettbiologischen Untersuchungen studierte ich auch die Ent- 


wicklung des Knochenmarks beim Menschen. Diese Studien fiihr- 
ten mich 1937 zu dem Schluss, dass die abnorme Grosse der 
Erythrozyten und Leukozyten bei perniziéser Animie Ausdruck 
einer Wachstumshemmung ist. Das eigentiimlich gegensitzliche 
Verhialtnis zwischen Zeichen einer vermehrten Zellteilungsaktivi- 
tit im Knochenmark und Zeichen einer Wachstumshemmung im 
Blute studierte ich danach durch tierexperimentelle Versuche. 
Diese gestalteten sich zeitraubend, und obgleich ich die Studien 
auf das Erythrozytengewebe, als das fiir pernizidse Anamie wich- 
tigste, beschrinkt habe, kénnen die letzten Kapitel dieser Arbeit 
nur als vorliufige Mitteilungen vorgelegt werden. 

Die Veriainderungen im Knochenmark bei pernizidser Animic 
vor und nach Leberbehandlung wurden an Ausstrichpriiparaten 
von mittels Artnk1N’s Punktionsverfahren erhaltenem Mark stu 
diert. Ein Teil des menschlichen Embryomaterials wurde mir 
von dem Chef der Histologischen Abteilung des Karolinischen 
Instituts, Prof. Dr. med. G. Hiaeevist, und ein Teil des Per- 
niziosamaterials von Dozent Dr. med. Secerpaut, Uppsala, 
zur Verfiigung gestellt. Ein grosser Teil der tierexperimentellen 
Untersuchungen ist am Institut fiir Haustierveredelung auf 
Wiad mit giitiger Erlaubnis des Chefs dieses Instituts, Prof. 
Dr. phil. G. Bonnrer, ausgefiihrt worden. Fiir die Durch 
fiihrung der Untersuchungen wurden mir aus »Stiftelsen Theres: 
och Johan Anderssons Minne» sowie aus »Medicinska Prisgrup 
pens sirskilda Fond» Beihilfen bewilligt. Die Ubersetzung ins 
Deutsche hat Lektor Dr. phil. E. A. Meyer mit gewohnter Sorg 
falt besorgt. 

Fiir die Untersuchungsméglichkeiten, die mir auf die ange 
gebene Weise geboten worden sind, spreche ich meinen ergebenc: 
Dank aus. 


Stockholm, im Marz 1941. 
AKE WILTON. 
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ALLGEMEINER TEIL 


A. Der Begriff Mangelkrankheit. 


Gewisse jener Krankheitszustiinde, die jetzt Avitaminosen 
oder Mangelkrankheiten genannt werden, waren als einheitliche 
Symptomenkomplexe mit bestimmter Therapie bereits lange vor 
dem Beginn unserer Zeitrechnung abgegrenzt. So beschreibt 
Susrcta (600 Chr.) einen mit Skorbut iibereinstimmenden 
Symptomenkomplex und gibt als Therapie frisches Obst und 
Gemiise an. Nach Castmir Funk (1912) sind die Stoffe, welche 
die Symptomenkomplexe bei Beriberi, Skorbut und anderen 
klassischen Mangelkrankheiten zum Verschwinden bringen, Vita- 
mine genannt worden. Dank bahnbrechenden neuen Forschungs- 
ergebnissen der modernen Biochemie ist es nunmehr még- 
lich, mehrere dieser Stoffe synthetisch darzustellen. Die Vita- 
minforschung ist dadurch in hohem Grade intensiviert worden. 
Der Vitaminbegriff, der zunichst mit dem Begriff Arankheit 
sui generis verkniipft war, hat jedoch etwas von seiner urspriing- 
lichen Bedeutung verloren und damit an Schiirfe eingebiisst. 
Die klinische Medizin verwendet aber noch immer den Begriff 
Mangelkrankheit in einer bestimmten, scharf umrissenen Be- 
deutung. Dies erhellt klar daraus, dass die Apprson-Brer- 
weR’sche Animie nach Minor’s und Murrny’s epochemachen- 
der Entdeckung der Lebertherapie nun in die Gruppe der 
Mangelkrankheiten gestellt worden ist. Die Ursache dafiir, dass 
man die friihere Auffassung der Krankheit als einer toxischen 
hiimolytischen Animie aufgegeben hat, diirfte in den Studien 
der Knochenmarkveriinderungen zu suchen sein. 
stellte als erster fest, dass die gegen pernizidse Aniimie 
wirksame Fraktion in der Leber einen »Faktor> enthiilt, 
der die Reifung (Differenzierung) des himoglobinbildenden 
(rewebes_ beeinflusst. Die klinische Forschung hat unter 
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Anwendung von Arinkin’s Punktionsmethode die Richtigkeit 
der Beobachtungen Prasnopy’s in allen Teilen bestitigt. Ein 
bekanntes Vitamin hat jedoch in der Leberfraktion nicht ‘nach- 
gewiesen werden kénnen, Dessenungeachtet ist man von der her 
kémmlichen Auffassung von der Natur der perniziésen Animie 
sehr rasch abgegangen, und alle Himatologen vertreten nunmehr 
die Auffassung, dass diese Aniimie eine Mangelkrankheit ist. 
Die klinische Medizin hat dadurch den Weg gewiesen, wie ihr 
Segriff Mangelkrankheit zu verstehen ist. Die pernizidse Ani- 
mie wird Mangelkrankheit genannt, weil der Symptomenkom- 
plex durch Mangel an einem »Wachstums-Reifungs-Faktor» 
hervorgerufen wird. Dieser Mangel fiihrt zu Animie durcl 
Stérung der Entwicklung des himoglobinbildenden Gewebes. 
Aniimie, verursacht durch Mangel an Eisen, welcher Mange! 
gleichfalls Verinderungen im hiimoglobinbildenden Gewebe her 
vorruft, ist jedoch nie als Mangelkrankheit angesprochen worden. 
Dies zeigt, dass der Begriff Mangelkrankheit im Sinne der kli 
nischen Medizin ein abgegrenzter Begriff ist. 


Die Geschichte der perniziédsen Animie bietet interessant: 
Parallelen zu derjenigen der Rachitiskrankheit. Lange hat man 
den sog. Perniziosamegaloblast als eine von normalen roten Blut 
kérperchen biologisch artverschiedene Zelle gedeutet. Mehrer 
Hiimatologen vertreten noch heute diese Auffassung. In iihn 
licher Weise wurde die kalkfreie Substanz bei Rachitis, das sog. 
»Spongoid», lange als eine fiir diese Krankheit spezifische, von 


normalen Knochengewebe artverschiedene Substanz betrachtet 
Diese Auffassung wurde hinfillig, als Vircuow (1853) zeigte. 
dass das »Spongoid» »weicher Knochen», ist, entstanden dure! 
Storung der physiologischen Knochenentwicklung. Im Anschluss 
an seine gewebsbiologischen Rachitisstudien betont VircHow 
(1859): Jede Art von »Neubildungen, welche innerhalb de: 
Knochen unter krankhaften Verhiltnissen vor sich gehen kin 
nen», »findet in der normalen Entwicklung des Knochens g 
wisse Paradigmen vor». Die Krankheitszustiinde seien da nich 
als vom Normalen artverschiedene Zustiinde anzusehen, sonder: 
als »Paradigmen>, hervorgerufen durch eine Stérung der physio 
logischen Zell- und Gewebsentwicklung. Bei einem formalgen 
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tischen Studium ist daher die Fragestellung in erster Linie die, 
weleher Zusammenhang zwischen dem Krankhaften und dem 
Normalen besteht, d. h. wie die pathologisch-anatomischen Ver- 
inderungen entstehen. Mit einem von der experimentellen Bio- 
logie hergenommenen Ausdruck kénnte dies als Studium der 
Kntwicklungsmechanik der krankhaften Verinderungen bezeich- 
net werden. Zugrunde gelegt wird einem solchen Studium die 
normale Gewebsentwicklung. Von einer Krankheit sui generis 
beim Menschen muss man zum Normalen zuriickgehen, und der 
Weg geht oft iiber die physiologische Entwicklung niederer Tiere. 

Durch Anwendung dieser Untersuchungsgrundsitze bin ich 
zu der Schlussfolgerung gekommen, dass bei den sog. generellen 
Skelettkrankheiten gesetzmiissige Stérungen in der physio- 
logischen Entwicklung der Bindesubstanzgewebe  entstehen. 
Hinsichtlich der Natur der Stérung lassen sich zwei Gruppen 
unterscheiden. Die erste Gruppe besteht aus Skorbut und 
Osteogenesis imperfecta (»W-Reaktion»), die zweite aus 
Rachitis und Chondrodystrophia foetalis (»N-Reaktion»). Es 
muss scharf betont werden, dass diese Einteilung sich auf die 
formale und nicht auf die reale Genese griindet. Osteogenesis 
imperfecta und Chondrodystrophia foetalis sind konstitutionelle 
Krankheiten, die durch erbliche Faktoren hervorgerufen sind 
und nicht dureh Vitaminzufuhr beeinflusst werden. Skorbut 
und Rachitis sind Mangelkrankheiten, deren Symptome 
verschwinden, wenn dem Mangel abgeholfen wird. Gemachte 
Beobachtungen sprechen dafiir, dass D-Vitamine fiir die 
physiologische Entwicklung von Dentin, Knochen, Knorpel 
und Bindegewebe notwendig sind. Diese Gewebe sind, bio- 
logisch (entwicklungsgeschichtlich) gesehen, nahe verwandt, und 
seit alters hat man sie zu einer besonderen Gewebsgruppe, der 
der Bindesubstanzgewebe, zusammengestellt. Aus demselben 
Grunde sind gewisse blutzellenbildende Gewebe zu einer Gruppe, 
der der myeloischen Gewebe, vereinigt worden. In dieser Arbeit 
werden Untersuchungen vorgelegt, welche dafiir sprechen, dass 
der gegen perniziése Animie wirksame Faktor in der Leber (der 
»Leberfaktor») fiir die physiologische Entwicklung (Wachstum 
und Reifung) der myeloischen Gewebe notwendig ist, und 
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dass er eine primiire Wirkung nur auf diese Gewebe ausiibt. Be- 
obachtungen sprechen dafiir, dass die Mangelkrankheiten Rachi- 
tis und perniziése Aniimie aus realgenetischem Gesichtspunkt 
miteinander verglichen werden kénnen. Beide werden durch: 
einen Mangel an chemischen Substanzen hervorgerufen, denen 
das gemeinsam ist, dass sie fiir die physiologische Entwicklung 
(Wachstum und Reifung) einer gewissen Gruppe biologisch ein- 
ander nahestehender Gewebe notwendig sind, wobei die Substan- 
zen primar nur auf die der betreffenden Gruppe angehdrigen 
Gewebe einwirken. Diese Schlussfolgerung, die auf Gewebsbio 
logie gegriindet ist, wird im folgenden des weiteren beleuchtet 
werden. Die gewebsbiologischen Begriffe Determination und 
Gewebsentwicklung sollen zuniichst behandelt werden. 


B. Determination und Gewebsentwicklung. 


Seit alters unterscheidet man in der Biologie zwischen omni- 
potenten, multipotenten und unipotenten Zellen, und diese Be- 
eriffe bediirfen keiner Definition. Der Begriff Gewebe ist da- 
vegen weniger distinkt. Man bezeichnet damit teils Zellen in 
Kontinuitit ohne Riicksichtnahme auf die Potenz, z. B. embryo- 
nales Gewebe, und teils Komplexe von unipotenten Zellen in ver- 
schiedenem Reifegrad, z. B. Knochengewebe. Im folgenden wird 
der Ausdruck Gewebe nur in letzterer Bedeutung verwendet. 
Unentwickelte unipotente Zellen werden Stammzellen genannt. 
Die Omnipotenz der Eizelle hért bei der Teilung nicht auf. Auch 
die niichstfolgenden Zellgenerationen (die Blastomeren) sind 
omnipotent und kénnen zur Entstehung aller Gewebe fiihren. 
Friiher nahm man an, dass verschiedene Gewebe in der Weise 
entstinden, dass bei der Teilung der Mutterzelle die Tochter- 
zellen verschiedene Gene erhielten (»erbungleiche Teilung> ). 
Driescu (1896) und Driescu und Tu. Morcan (1896) haben 
gezeigt, dass die Tochterzellen stets dieselben Gene erhalten. 
Nicht der Kern der Blastomeren ist es, der die weitere Entwick- 
lung der Zellen bestimmt, sondern es sind dies einfache chemische 
Stoffe in dem Plasma der Eizelle und der folgenden Zellgenera- 
tionen, sog. Aktivatoren (Sppmann 1919 u. a.). Die Tochter- 
zellen einer omnipotenten Zelle sind nach der Teilung einander 
vollstindig gleich und omnipotent. Verschiedenheiten entstehen 
erst, wenn die Zellen der Wirkung verschiedener Aktivatoren 
ausgesetzt werden. Durch sukzessiv aufeinanderfolgende Akti- 
vierungsprozesse wird die Potenz eingeschrinkt, und schliesslich 
entsteht Unipotenz. Der biologische Prozess, durch den Omni- 
potenz sukzessiv in Unipotenz iibergeht, wird im folgenden De- 
lermination genannt. Die Terminologie ist von Seemann her- 


genommen, der gezeigt hat, dass die Gewebsentwicklung nicht | 
der Eizelle priformiert ist, sondern erst in einem spiiteren En: 
wicklungsstadium durch die Aktivatorwirkung bestimmt: wir 
Wenn der Aktivierungsprozess abgeschlossen ist, ist die Orga: 
und Gewebsentwicklung determiniert, d. h. sie erfolgt weiterhi 
in vorausbestimmten Bahnen. Determination geschieht, oli 
dass der morphologische Typ der Zelle sich iindert. Man kai 

daher erst, nachdem die unipotente Zelle einen gewissen Reit 
grad erreicht hat, durch morphologische Feststellung besti: 
men, welchem Gewebe die Zelle zuzuweisen ist. Der Gewebst 
der Zelle ist durch den Determinationsprozess endgiiltig fixie 
worden, und friihere latente Genkomplexe kénnen danach nic! 
mehr aktiviert werden. Der physiologische Determinationspr 
zess ist in einem sehr friihen ontogenetischen Stadium abgeschlo 
sen. Alle Zellen werden jedoch nicht determiniert. Der leben 
Organismus verfiigt, und zwar auch im erwachsenen Stadiui 
iiber einen Vorrat von Zellen, die in geeigneter Richtung dete 
miniert werden kénnen (pathologische Determination). Wenn «: 
physiologische Determinationsprozess zum Abschluss gelangt is 
sind verschiedene Stammzellen gebildet, von denen aus v 

schiedene Gewebe sich entwickeln. Man kann zwei Formen v 
Gewebsentwicklung unterscheiden, teils Zellteilung (Wachstum 
teils Zellreifung. Der letztere Prozess ist in der Gewebsbiolog 
Differenzierung genannt worden. Diese Terminologie ist nic! 
recht gliicklich gewahlt, da Differenzierung in der allgemein 
Biologie und dem gewoéhnlichen Sprachgebrauch nach eine ande: 
Bedeutung hat. Die Terminologie hat sich indessen eingebiirge 
und wird auch in der vorliegenden Arbeit benutzt. In Zusan 
menhang mit fortschreitender Differenzierung iindert sich nic! 
nur der morphologische Typ der Zelle (morphologische Differe 
zierung, Abb. 1), sondern das Funktionsvermégen erlangt au 

eine héhere Qualitit (funktionelle Differenzierung, Abb. 2 

Eine niedrigdifferenzierte Knochenzelle kann beispielsweise nic! 
kalkhaltige Substanz bilden (Witton 1931). Dies beruht da 
auf, dass die Zelle in diesem Differenzierungsstadium nicht Pho 
phatase (Rosison) und ihr gleichgestellte Enzyme herv 

bringen kann. 
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Aus Fetv’s und Rostson’s Ziichtungsversuchen von Knochen- 
vewebe (1934) kann folgendes angefiihrt werden. 


Skelettanlagen von jungen Vogelembryonen wurden verschieden lange 
Zeit (2—8 Tage lang) in vitro geziichtet. Die Zellkulturen wurden danach in 
Lésungen von Kalzium- und Phosphorsalzen von wechselnder Konzentration 
eingebracht. [(Ca) X (P)], d. h. das Produkt aus Kalzium und Phosphor 
in Milligramm auf 100 ecm Liésung, wechselte zwischen 12 und 48. Wenn 
die Zellkulturen zwei Tage lang in vitro geziichtet worden waren, wurde 
keine Kalkablagerung erhalten, auch wenn der Produktwert, auf die obige 
Weise berechnet, maximal war (48). Wenn die Zellkulturen noch einige 
weitere Tage hindurch sich »differenziert» hatten, wurde unbedeutende 
Kalkablagerung bei einem Produktwert von 32 erhalten. Waren die Zell- 
kulturen 8 Tage in vitro geziichtet worden, so wurde maximale Kalkab- 
lagerung schon bei einem Produktwert von 12 erhalten. 


Mit der Klarheit des Experiments ist damit erwiesen, dass fiir 
die Bildung kalkhaltigen Knochens die Menge verfiigbaren Kalks 
und Phosphors im Vergleich zur Differenzierung des Knochen- 
gewebes eine dusserst unbedeutende Rolle spielt. 

Der Verlauf der Differenzierung eines Gewebes kann gra- 
phisch in einem Koordinatensystem dargestellt werden, wo dic 
Y-Achse den Grad der Differenzierung (der morphologischen 
oder funktionellen) angibt und die X-Achse die Zeit, welche eine 
Gewebszelle braucht, um einen gewissen Grad von Differenziec- 
rung zu erreichen. 

Die Diagramme 1 und 2 zeigen derartige Differenzierungs- 
kurven. Durch Studium der Entwicklung der Dentin- und 
Skelettgewebe ist nachgewiesen worden, dass die Differenzic- 
rungskurven ihrem Typ nach verschieden fiir verschiedene Ent- 
wicklungsstadien sind (Witron 1931). Diese dynamiseh-biolo- 
gischen Probleme lassen sich am einfachsten an Hand der 
Entwicklung des Dentingewebes beleuchten. 

Beim Meerschweinchen wie auch bei anderen Nagern geschieht eine 
stiindige Abnutzung der Kaufliiche der Ziihne, d. h. der okklusalen Teile. 
Der Zahn wiichst von der Wurzel aus, und hier findet sich eine Ansamm- 
lung kleiner, runder, zytoplasmaarmer Dentinzellen, die sich wiihrend 
des ganzen Lebens des Nagers teilen. Eine Abnahme des Dentins entsteht 
durch die Abnutzung nicht, da neues Gewebe stiindig von der Wurzel aus 
gebildet wird. Die Wurzel ist der fixe Punkt des Zahns. Die iibrigen 
Teile verschieben sich im Zusammenhang mit dem stiindigen Wachstum 
des Zahns kontinuierlich aufwiirts nach der Spitze zu. Wenn dic Den- 
tinzelle das Wachstumszentrum verlassen hat, hért unter physiologischen 
Verhdltnissen die Zelltcilung auf, und die Differenzierung beginnt. Mit 


fortschreitendem Wachstum verschiebt sich die Dentinzelle aufwiirts und 
wird gleichzeitig iilter. d. h. mehr differenziert. In einem gegebenen onto- 
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genetischen Stadium kann daher der Differenzierungsgrad einer Dentin 
zelle aus ihrem Abstand von der Wurzel abgelesen werden. Das gleich 
gilt fiir Ziihne mit sog. geschlossenen Wurzeln in dem Stadium, wo si 
wachsen, d. h. Zahnanlagen sind. ; 


Abb. 1 zeigt eine Zahnanlage von einem Schweinsembryo. 


Abb. 1. 


Lingsschnitt durch eine Zahnanlage von. einem Schweinsembryo. 


(Aus Held.) 


Schmelz Dentingewebe 


Die undifferenzierte Dentinzelle der Wachstumszone ist rund und zyto 
plasmaarm. Erst nachdem die Zelle weiter von der Wurzel abgeriick' 
ist, d. h. héhere Differenzierung erlangt hat, zeigt sie Odontoblastty; 
(morphologische Differenzierung). 
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Abb. 1 veranschaulicht die mor- 
thologische Differenzierung der 
Jentinzelle. Zuunterst sieht man 
ie undifferenzierten Zellen der 
Vachstumszone, die mit steigen- 
der Differenzierung  sukzessiv 
\dontoblasttyp annehmen. Scharfe 
(irenzen fiir Zellen verschiedenen 
Differenzierungsgrades sind nicht 
vorhanden. Fiir die folgende ge- 
websbiologische Diskussion sind 
| jedoch in der Abbildung die Zel- 
len riicksichtlich ihres Differen- 
zierungsgrades in Zonen aufge- 
teilt worden. 

Die funktionelle Differenzie- 
rung des Dentingewebes wird 


dureh Abb. 2 veranschaulicht, die 
einen Lingsschnitt durch eine 
Zahnanlage von einem mensch- 
lichen Fétus von 22,5 em Linge 
zeigt. 

Ganz unten an der Wurzel sind 
die Dentinzellen klein und ku- 
bisch. Zellen von diesem Diffe- 
renzierungsgrad haben noch nicht 
die Fahigkeit erhalten, kalkhal- 
tige Substanz zu erzeugen. Die 


Wurzelspitze besteht daher aus 
unverkalkter Substanz. Auch bei 
Kindern ist die Wurzelspitze un- 
verkalkt, aber der unverkalkte 
Teil ist bedeutend kleiner als im 
embryonalen Stadium. Dieses 
Detail in der Dentinentwicklung 
habe ich eingehend am Meer- 


schweinchen studiert. Als Unter- 


Abb. 2. 


Langsschnitt durch eine Zahn- 


anlage von einem 22,5 cm 


langen menschlichen Fotus. 


(Aus Wilton 1933.) 


Die niedrigdifferenzierten Den- 
tinzellen an der Wurzel kiénnen 
nicht kalkhaltige Substanz er- 
zeugen, und die Wurzelspitze 
bleibt daher unverkalkt. Erst 
wenn die Dentinzelle sich weiter 
differenziert hat, erhiilt sie diese 
Fihigkeit (funktionelle Differen- 


zierung). 
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suchungsmaterial dienten die Unterkieferschneideziihne, deren 
Entwicklung vom friihen embryonalen bis zum adulten Stadium 
verfolgt wurde. Die Untersuchungsergebnisse kinnen 
folgendermassen zusammengefasst werden. 

Mit steigender Entwicklung nehmen diejenigen Zellen an Zahi 
ab, welche Ubergangsformen zwischen den undifferenzierten Den 


Diagramm 1. 


Differenzierungskurven in verschiedenen Entwicklungsstadien. 


Y 1. Y 


IV 
I I ill 
x I I 
I I Il I Il IV 
Y 
V IV 
| 
Im WV Vv 


Liings der X-Achse die Zeit. Liings der Y-Achse der Grad der Differenzic 
rung. Die Ziffern I, II und III auf der X-Achse beziehen sich auf Zone | 
Zone II und Zone III in Abb. 1. Kurve 1 zeigt friihes, Kurve 2 wenig« 


friihes und Kurve 3 spiites ontogenetisches Entwicklungsstadium. 


tinzellen der Wachstumszone und den Dentinzellen von Odont 
blasttyp darstellen, Gleichzeitig hiermit wird der unverkalkte Te 


der Wurzel sukzessiv kleiner. Diese Beobachtungen werden wi 


folgt gedeutet: Die Differenzierung der weniger differenziert: 


Zellen kann im embryonalen Stadium im Detail verfolgt werde: 


da die Differenzierungsprozesse verhiiltnismiissig langsam ¢ 


schehen. Mit steigender Entwicklung nimmt die Geschwindi 


eit zu, und die Zellen durchlaufen immer rascher die weniger 
ifferenzierten Stadien. Dieses biologische Prinzip, das ich 
as Akzelerationsprinzip genannt habe, wird schematisch durch 
iagramm 1 erliautert. 

Diagramm 1 zeigt, wie wihrend der ontogenetischen Entwick- 
ig die Differenzierungskurve hinsichtlich des Typs eine Ande- 
ung dahin erfihrt, dass die niedrigdifferenzierten Zellen an 
/ahl abnehmen, wahrend die hochdifferenzierten zunehmen 
Rechtsverschiebung [Arnetu] der Zellenzusammensetzung des 
Gewebes). Gleichzeitig steigt das Maximum der Differenzie- 
rungskurve, d. h. der Differenzierungsgrad des Gewebes wird 
cin héherer. Die Uhergangsformen zwischen den undifferenzier- 
ten Zellen der Wachstumszone und den maximal differenzierten 
Zellen nehmen entsprechend dem Grade ihrer Differenzierung 
an Zahl ab, und auf einer gewissen Entwicklungsstufe (Kurve 3) 
sind die niedrigstdifferenzierten Ubergangsformen morphologiseh 
nicht mehr feststellbar. 


ae) 


Die Nukleus— oder N—Reaktion. 


Die Nukleus- oder N-Reaktion ist eine Stérung der Gewebsent 
wicklung, charakterisiert 1) durch Hemmung des Wachstum 
direkt proportional zu dem Grad desselben und 2) durch abnorn 
langsam verlaufende Differenzierung (Witton 1931). 


1. Rachitis. 


Seit alters ist bekannt, dass bei Rachitis mangelhafte Kalk 
ablagerung in das Knochen- und das Dentingewebe vorliegt sowi 
Wachstumshemmung, die in direktem Verhiltnis zur Wachstums 
aktivitiit steht (Virchow 1853, H. 1860, 
1909, FLrerscuHmMann 1910 u. a.). Rachitis ist eine N-Reaktio: 
in den Bindesubstanzgeweben. Dies kann auf folgende Weis: 
illustriert werden: 


a. Stérung des Wachstums. 


Von den Rippen wachsen die mittleren rascher als die obere: 
und unteren und werden daher durch die Wachstumshemmu: 
stirker betroffen. In gleicher Weise werden die langen Roéhren 
knochen in ihrem Wachstum mehr als die Schidelknoche: 
gehemmt, da sie rascher wachsen. Ein rachitisches Kind erhiil 
deshalb einen im Verhiltnis zu den Extremitiiten abnorm grosse) 
Kopf. Dies bedeutet nicht, dass der Kopf grésser ist, als er e- 
gewesen wire, wenn das Kind sich normal entwickelt hitte. 1 
ist vielmehr infolge der Wachstumshemmung kleiner. Die Vei 
grésserung ist nur relativ, d. h. der Kopf ist gross nur im Ve 
hiltnis zu Rumpf und Extremititen. Ein Knochen wiachs 
bogenférmig, weil das Wachstum auf der konvexen Seite gréss« 
ist als auf der konkaven. Wird nun ein Organismus von de: 
rachitiserzeugenden Faktor betroffen, so wird infolge des Prii 
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‘ips der Wachstumshemmung ein bogenférmiger Knochen 
veniger bogenférmig wachsen, ein langer Knochen verhiiltnis- 
niissig kurz, ein kurzer Knochen verhiltnismiissig lang werden 
usw. Die Wachstumshemmung bei Rachitis schafft auf diese 
Weise eine Tendenz, die arteigene Konfiguration der einzelnen 
Skeletteile zu verwischen. Der rachitiserzeugende Faktor wirkt 
lahin, dass die raschest wachsenden Gewebe und Gewebsteile 
den weniger rasch wachsenden gegeniiber in Nachteil gesetzt 
werden. Nun hat das Knorpelgewebe in einem friihen ontoge- 
netischen Entwicklungsstadium gréssere Wachstumsenergie im 
Verhiltnis zu der des Knochengewebes, welches Verhiiltnis sich 
im Laufe der weiteren Entwicklung sukzessiv iindert. Je jiinger 
das Kind ist, das von der Rachitis betroffen wird, um so mehr 
werden daher die Knorpelveriinderungen dominieren, In einem 
spiteren Stadium (den »Streckungsperioden») dominieren die 
Knochenveriinderungen (Rachitis tarda). 


b. Stoérung der Differenzierung. 


Die abnorm langsame Differenzierung bei Rachitis iussert 
sich unter anderem darin, dass sog. Knochenkerne abnorm spiit 
auftreten, dass um die Knochenbalken herum abnorm breite 
Zonen von unverkalkter Substanz vorhanden sind, dass ein 
abnorm grosser Teil der Zahnwurzel unverkalkt bleibt (Abb. 3) 
usw. Diese Verainderungen in Form von mangelhafter Kalk- 
ablagerung in das Dentin- und das Knochengewebe kénnen 
als eine Folge davon betrachtet werden, dass die Knochen- und 
die Dentinzellen abnorm spit einen solehen Differenzierungsgrad 
erreichen, dass kalkhaltige Substanz gebildet werden kann. Dies 
liisst sich dureh Differenzierungskurven beleuchten. 

Infolge der Veriinderung der Differenzicrungskurve _ bei 
Rachitis tritt eine Linksverschiebung der Zellenzusammensetzung 
des Knochengewebes ein, Bei schwerer Rachitis kénnen unreife 
Zellformen beobachtet werden wie im embryonalen Stadium. 
Dies bedeutet nicht einen »Riickschlag» zu embryonaler Knochen- 
bildung. Es ist eine dynamisch-biologische Erscheinung, dadurch 
hervorgerufen, dass die Differenzierung der niedrigdifferen- 
zierten Zellen sich fiir das Entwicklungsstadium des Organismus 


Abb. 3. 


Langsschnitt durch die Wurzel eines oberen mittleren Schneidezahns bei 

einem 10 Monate alten rachitischen Kind (Fig. 2), verglichen mit der 

Wurzel des entsprechenden Zahns bei einem gleich alten normalen Kind 
(Fig. 1). (Aus Fleischmann 1910.) 


Heilungsprocess 


p= Pulpa, pe = Periost, uD = unverkalktes Dentin, vD = verkalktes 
Dentin, S = Schmelz. 


Bei Rachitis bleibt ein griésserer Teil der Wurzel unverkalkt als unte: 
physiologischen Verhiiltnissen, weil die Dentinzelle liingere Zeit braucht, um 
einen solchen Ditferenzierungsgrad zu erreichen, dass kalkhaltige Substanz 
gebildet werden kann (Diagramm 2). Die Zellen der Wachstumszone wer 
den von' dem D-Vitaminmangel zuerst und am meisten betroffen, wiihrend 
Heilung nach D-Vitaminzufuhr in dieser Zone zuletzt nachweisbar ist. 


wD 
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Diagramm 2. 


Differenzierungskurven des Dentingewebes unter physiologischen Ver- 
haltnissen und bei Rachitis. (Aus Wilton 1931.) 


Kalkablagerungstahigkert 
/ 


ahigkeit 


N = Normale Differenzierung, R = Verzégerte Differenzierung bei Rachitis, 
i= Bei normaler Differenzierung die Liinge desjenigen Teils der Wurzel, 
der Kollagen, aber keine Kalksalze enthilt, r= Die Liinge bei Rachitis. 
Bei Rachitis abnorm langsame Differenzierung, weshalb die Dentinzellen 
abnorm spiit einen solchen Differenzierungsgrad erreichen, dass kalkhaltige 
Substanz gebildet werden kann. Die maximale Differenzierung der Den- 
tinzellen ist dieselbe wie unter physiologischen Verhiltnissen, d. h. nicht 
geringer als normal. Nur die Dauer des Differenzierungsvorgangs ist fiir 
das Entwicklungsstadium des Organismus abnorm lang. 


abnorm Jangsam vollzieht. Der Unterschied zwischen embryo- 
naler und rachitischer Knochenbildung lisst sich am einfachsten 
durch den Umstand illustrieren, dass bei Rachitis die Knochen- 
zellen einen fiir das Entwicklungsstadium des Organismus nor- 
malen maximalen Differenzierungsgrad, d. h. einen hoéheren 
Grad als waihrend der Embryonalzeit erreichen (Diagramme 1 
und 2). Die maximale Differenzierung der Knochenzellen ist 
also bei Rachitis nicht geringer als normal. Nur die Zeitdauer der 
Differenzierung ist fiir das Entwicklungsstadium des Organis- 
mus abnorm lang, 

Die rachitische Entwicklungsstérung kann dadureh hervorge- 
rufen werden, dass geeigneten Versuchstieren D-Vitamine ent- 
zogen werden. Werden solehen Tieren dann D-Vitamine zuge- 
fiihrt, so treten rasch Zeichen eines Heilungsprozesses cin, Aus 
vewebsbiologischem Gesichtspunkt kann dieser Prozess als eine 
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Zunahme des Wachstums und eine Akzeleration der Differen 
zierung charakterisiert werden. Der Heilungsprozess verliuft 
in umgekehrter Reihenfolge wie der Krankheitsprozess. Die Zel 
len der Wachstumszone werden von dem Mangel zuerst und aim 
meisten betroffen, wihrend Heilung nach D-Vitaminzufuhr in 
dieser Zone zuletzt nachweisbar ist (Abb. 3). Dies habe ici 
dahin gedeutet, dass die Zellen der Wachstumszone den grésste 
Bedarf an D-Vitaminen haben. Tierexperimentelle Studien iibe: 
die Bedeutung der D-Vitamine fiir die Gewebsentwicklung habe 
zu folgender Schlussfolgerung gefiihrt : 

D-Vitamine sind fiir die physiologische Entwicklung (Wachs- 
tum und Differenzierung) der Bindesubstanzgewebe notwendiy 
und haben primare Wirkung nur auf diese Gewebe. Sie steigern 
das Wachstum und beschleunigen die Differenzierung der Binde- 
substanzgewebe. Diejenigen Gewebe und Gewebsteile, die div 
grosste Wachstumsaktivitat haben, haben den grdéssten Bedarf 
an D-Vitaminen (Witton 1938). 

Bei Sauglingsrachitis und Rachitis tarda gestalten sich die 
pathologisch-anatomischen Bilder, wie oben erwiihnt, verschie- 
den. Auch wenn also sowohl die formale Genese (N-Reaktion ) 
wie die reale Genese (D-Vitaminmangel) dieselbe ist, kén- 
nen die histo-pathologischen Veriinderungen verschieden aus- 
fallen. Es ist dies eine Folge 1) des biologischen Prinzips der 
N-Reaktion und 2) der im Zusammenhang mit steigender Ent- 


wicklung des Organismus erfolgenden Anderungen der Wachs- 
tumsaktivitiit des Knorpel- und des Knochengewebes. 


2. Chondrodystrophia foetalis (Kaufmann). 


Die reale Genese dieser Krankheit ist durch hereditiire Fak- 
toren bedingt (»Vitium primae formationis», KaurMANN 1892). 
Zahlreiche Mitteilungen iiber familiires und erbliches Vorkom- 
men der Krankheit liegen nun vor. RirscusretTn und Barrinc- 
Ton (1913) stellten 75 Stammbiume von Chondrodystrophie zu- 
sammen. K. H. Baver (1927) hat darauf hingewiesen, dass alle 
Bindesubstanzgewebe von der Entwicklungsstérung betroffen 
werden, Wriron (1933) hat gezeigt, dass die formale Genese 
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Abb. 4. 


Skeletteile von einem chondrodystrophischen menschlichen Fotus, ver- 


glichen mit entsprechenden Skeletteilen von einem jiingeren, normalen 


Foétus. (Aus Wilton 1933.) 


Das Bild veranschaulicht das Prinzip: Wachstumshemmung proportional 
der Wachstumsaktivitét. Die langen Réhrenknochen, die rasch wachsen, 
werden mehr gehemmt als die Knochen der Hand, der Mittelfinger mehr 
als der kleine Finger usw. Die Hand wird daher unverhiltnismiissig lang 
gegeniiber den Réhrenknochen, die Finger neigen dazu, gleichlang zu werden 

Main en trident») usw. Das Schlifenbein wiichst radiiir vom Tuber parie- 
tale aus, und die Ecken entstehen deshalb, weil die Wachstumsaktivitit in 
diesen Richtungen am gréssten ist. Dem Prinzip der Wachstumshemmung 
zufolge werden die Ecken verwischt, und das Schliifenbein neigt zur 
Rundung. 


Ang. 
ey 
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Abb. 5. 


Roéntgenbild von Skeletteilen derselben Foten wie 
(Aus Wilton 1933.) 


Bei dem jiingeren, normalen Fiétus finden sich wohlentwickelte so 

Knochenkerne im Fersenbein und in der Wirbelsiiule, wiihrend sole! 

Knochenkerne bei dem iilteren, chondrodystrophischen Fétus entwed 

fehlen oder gering entwickelt sind. Das Bild veranschaulicht die abnor 

langsame Differenzierung des Knochengewebes bei Chondrodystroph 
foetalis (Diagramm 2). 
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der Krankheit eine N-Reaktion in den Bindesubstanzgeweben, 
d. h, dass die »Entwicklungsmechanik» der krankhaften Veriinde- 
rungen dieselbe wie bei Rachitis ist. Die patho-histologischen wie 
auch die klinischen Bilder bei Rachitis und bei Chondro- 
dystrophia foetalis sind indessen ganz verschieden, Dies lisst sich 
<0 erkliiren, dass der krankheiterzeugende Faktor bei letzterer sich 
in dem ontogenetischen Entwicklungsstadium geltend macht, 
wo die Wachstumsaktivitiit des Knorpelgewebes gross ist. Die 
N-Reaktion manifestiert sich daher hauptsiichlich im Knorpel- 
vewebe, Verinderungen im Knochen- und Dentingewebe sind 
jedoch auch vorhanden, und die Entwicklungsstérung dieser 
Gewebe folgt denselben Gesetzen wie bei Rachitis (Abb. 4 
und 5). Das Dentingewebe weist die geringsten Verinderungen 
auf, aber es ist leicht zu zeigen, dass diejenigen Zahnanlagen, die 
am raschesten wachsen, gréssere Veriinderungen darbieten als 
die, welche langsamer wachsen (Witton 1937). Kaurmann’s 
Bezeichnung Chondrodystrophia foetalis ist demnach nicht 
zutreffend. Sein Nachfolger im Lehramt Gruser, der wich- 
tige Beitrige zur Chondrodystrophieforschung und = zur 
Knochenbiologie geliefert hat, ist der Meinung, dass das Wesen 
der Chondrodystrophie »eine im Keimgut eines der zugehérigen 
Eltern verankerte, also endogene, genotypische Anomalie des 
Wachstumsknorpels» sei. Die Entwicklungsstérung des Dentin- 
gewebes, des Scheitelbeins usw. hat jedoch nichts mit dem 
Wachstumsknorpel zu tun, und die Definition ist darum zu eng. 
Als Beweis fiir die Unrichtigkeit von Witron’s Schlussfolgerung, 
dass die formale Genese bei Rachitis dieselbe ist wie bei Chon- 
drodystrophia, ist die Verschiedenheit der patho-histologischen 
Bilder angefiihrt worden. Man ist dabei von einer statisch- 


morphologischen Betrachtungsweise ausgegangen und hat nicht 
die dynamisch-biologische Fragestellung beachtet, die zu dieser 


Schlussfolgerung gefiihrt hat. 
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HAMATOLOGISCHER 
TEIL 


Definitionen und Nomenklatur, 


Da die hiimatologische und andere hier in Betracht kommende 
Nomenklatur nicht einheitlich ist, seien zuerst einige Definitio- 
nen gegeben. 


Determination = der biologische Prozess, durch welehen Omni- 
potenz in Unipotenz iibergeht. 

Stammzelle = unentwickelte, unipotente Zelle. 

(rewebe = Komplex von unipotenten Zellen in verschiedenen 
Reifungsstadien. 

Myeloische Gewebe = himoglobinbildendes Gewebe (Erythrozy- 
tengewebe), leukozytenbildendes Gewebe (Granulozyten- 
gewebe), thrombozytenbildendes Gewebe (Thrombozyten- 
gewebe). Zu den myeloischen Geweben muss wahrscheinlich 
auch Plasmazellengewebe gerechnet werden. 

Wachstum = Teilung der wunipotenten Zellen, wobei unter 
Verschwinden der Mutterzelle zwei Tochterzellen entstehen. 

Differenzierung = die Entwicklung der unipotenten Zelle und 
damit des Gewebes von einem niedrigeren zu einem héheren 
Reifungsstadium. 

(rewebsentwicklung (homoplastische Gewebsbildung) == Wachs- 
tum und Differenzierung. 


ITeteroplastische Gewebsbildung = Bildung von Stammzellen 


dureh Determination. 

Himoglobinkonzentration == Menge Himoglobin pro Volumen 
Zellsubstanz. 

Markretikulozyt == Retikulozyt im Knochenmark. 


Naegelizelle (»Myeloblast» ) = Knochenmarkzelle mit grossem 
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Zelleib und unregelmiissigen (»ambébeniihnlichen») Kontu- 
ren; basophiles Zytoplasma, das im Verhiiltnis zum Keri 
klein ist (grosse »Kernplasmarelation»). Das Chromatin 
des Kerns besteht aus Kérnchen oder feinen Fiiden, die ei: 
lockeres Netz bilden. In dem Kern ein Nukleolus ode: 
mehrere solche. 


Der Ausdruck .Naegelizelle ist ein rein morphologischer LB 
griff und wird fiir Zellen des beschriebenen Typs verwende: 
deren Determination unbekannt ist. Weiss man, dass die Naege! 
zelle zu Erythrozytengewebe determiniert ist (vgl. unten), s 
wird die Bezeichnung Frythrogon (Hetty) verwendet. Eine z 
Granulozylengewebe determinierte Naegelizelle wird demeni 
sprechend Granulogon genannt. 

Im Zusammenhang mit fortschreitender Differenzierun 
iindert das rote Blutkérperchen seinen morphologischen Ty) 
(Abb. 6b [S, 158]). Die Ubergangsformen zwischen Hrythrog: 
nien und Hrythrozyten werden als Erythroblasten bezeichnet 
und bei diesen werden die folgenden drei Differenzicrungsstadic 
unterschieden. 

Erythroblast I oder basophiler Erythroblast = Zelle mit rw 
dem Zellkérper und scharfen Konturen, basophilem Zytoplasma 
kleinerer Kernplasmarelation als der des Erythrogons, Kern oli 
Nukleolen und mit einem feinfidigen, loeckeren Chromatinnet/ 

Erythroblast II oder polychromatischer Erythroblast = Zell: 
die kleiner als der basophile Erythroblast ist; im Zytoplasm 
beginnende Hliimoglobinbildung, weshalb es mit polychroma 
tischen Farbstoffen graublau, grau oder graugelb gefiirbt wird 
Das Kernchromatin ist gréber geworden, oft radiiire Anor«d 
nung und zwischen den »Radspeichen» helle Kernsubstanz. Di 
Kernplasmarelation ist kleiner als die der basophilen Erythyr 
blasten. 

Erythroblast III oder orthochromatischer Erythroblast 
Zelle von ungefihr derselben Grosse wie die Blutzellen. Da 
Zytoplasma firbt sich gelb oder gelbrot. Das Chromatin de 
Kerns grobfiidig oder kompakt und die Kernplasmarelatio: 
kleiner als die der polychromatischen Erythroblasten. 
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Volumenindex (V I)= Verhiltnis in einer gewissen Menge 
Vollblut zwischen dem gesamten Blutkérperchenvolumen (V) 
und der Gesamtzahl roter Blutkérperchen (N). Sieht man von 
den weissen Blutkérperchen ab, so kann V I (V/N) als approxi- 
matives Mass fiir das mittlere Volumen eines im Blut kreisenden 
roten Blutkérperchens dienen. Ein Mass fiir die Zellgrésse 
kann auch dadurech erhalten werden, dass man den Mittel- 
wert der Durechmesser (D) nach Pricre-Jonrs’ oder nach Bocx’s 
Methode bestimmt. 

Sittigungsindex: (S I) = Verhiltnis in einer gewissen Menge 
Blut zwischen der Himoglobinmenge (Hb) und dem Gesamt- 
zellvolumen (V). ST (Hb/V) kann dem Folgenden gemiiss als 
ipproximatives Mass fiir den Mittelwert der Himoglobinkon- 
zentration eines im Blut kreisenden roten Blutkérperchens — ver- 
wendet werden, Angenommen, in einer gewissen Menge Vollblut 
finden sich Hb Gramm Hiimoglobin und N Stiick rote Blut- 
kérperchen, und das gesamte Blutkérperchenvolumen ist V cem. 
Das mittlere Volumen eines roten Blutkérperchens ist niherungs- 
weise V/N cem und seine mittlere Himoglobinmenge Hb/N 
(Gramm. Der Mittelwert der Menge Himoglobin pro Volumen 
Zellsubstanz (die Hiimoglobinkonzentration ) kann bereehnet wer- 


den nach der Formel Hb N : V/N —Hb/V, d. h. SI. 


Bei Voégeln sind die in der Blutbaln kreisenden roten Blut- 
kérperchen in allen Entwicklungsstadien kernhaltig. Gewisse 
der oben gegebenen Definitionen gelten daher nur in den zutref- 
fenden Teilen fiir diese Tierart. 


| 
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If. 


Determination der blutzellenbildenden Gewebe. 


A. Physiologische Determination. 


Eine Erérterung des Begriffs »Myeloblast» kniipft zweck 
missigerweise an Beobachtungen an, die bei Studien voi 
Hiihnerknochenmark gemacht worden sind. Wie zuerst vo 
Bizzozero (1890) gezeigt worden ist, entstehen bei Vogel: 
rote Blutkérperchen nur an der Innenseite der Gefisswand (cd 
Sinuswand), wihrend Granulozyten sich ausserhalb der Gefiiss: 
entwickeln. In einem Schnittpriiparat von Hiihnerknochenmar! 
zeigen die »Myeloblasten», die extravasal liegen und Granulo 
zyten bilden, denselben morphologischen Typ wie basophi! 
Zellen, die intravasal liegen und rote Blutkérperchen bilde: 
Im Prinzip kann dasselbe Verhiiltnis in Ausstrichpriparat: 
festgestellt werden, die eine gréssere Méglichkeit zum Studiu 
morphologischer Einzelheiten gewiihren. In Ausstrichpriipar 
ten von jugendlichem Hiihnerknochenmark (Abb. 6 a und 6 | 
[S. 158]) findet man oft in derselben Weise wie bei peru 
zidser Aniimie des Menschen (Abb. 17) »Myeloblasten» 
Zellverbiinden zusammen mit himoglobinhaltigen Zellen. Ma 
kann daraus schliessen, dass diese »Myeloblasten» rote Blutk’) 
perchen (Hrythrogonien, Hetty 1910) sind. 
(1918, 1920, 1924) hat durch Transplantationsversuche wichtiy 
Beitriige zu diesen Fragen geliefert. Ich fiihre Folgendes an: 


Wird von einer Hiihnergastrula die Area vasculosa mit ihren sog. Bli 
inseln in die Allantoismembran eines anderen Hiihnerembryos eingepflan/ 
so erfolgt die Entwicklung von Blutzellen auf andere Weise als unter n 
malen Verhiiltnissen. So entwickeln sich aus den intravasal gelegeu 
»Myeloblasten» nicht wie normal rote Blutkérperchen, sondern Granulozyt: 
Wenn dagegen blutzellenbildende Organe aus einem iilteren Hiiineremb: 


38 


in der gleichen Weise in die Allantois verpflanzt und intravasal gelegene 
»Myeloblasten» in diesem Organ in extravasales Milieu versetzt werden, so 


entwickeln sich — entgegen den Prinzipien, die fiir die Blutzellenentwick- 
lung bei Végeln gelten — aus diesen extravasalen »Myeloblasten» rote 


Blutkérperchen. Diese Beobachtungen zeigen, dass in einem sehr friihen 
Stadium aus dem intravasal gelegenen »Myeloblasten» (dem »priisumtiven 
roten Blutkérperchen») sowohl Erythrozyten wie Leukozyten entstehen 
kénnen. In einem spiiteren Stadium jedoch kénnen aus der intravasal 
gelegenen Zelle nur Erythrozyten entstehen. Der »Myeloblast» ist dann 
zum roten Blutkérperchen determiniert worden und behilt diesen Typ 
bei, auch wenn er in ein neues Milieu kommt und der Wirkung neuer 
Aktivatoren ausgesetzt wird. 


Mit der Klarheit des Experiments hat Danrscuakorr gezeigt, 


dass das Determinationsprinzip fiir das Erythrozyten- und das 
Granulozytengewebe beim Huhn Geltung besitzt. Fiir den 


Abb. 6a. 
Ausstrichpraparat von Femurknochenmark eines Kiikens. 
Vergrésserung 1400 


Auf 8. 158 dasselbe Bild in farbiger Ausfiihrung. 
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Menschen kann die Giiltigkeit des Determinationsprinzips nicht 
auf die gleiche experimentell iiberzeugende Weise wie fiir Tiere 
nachgewiesen werden. Die Missbildungslehre der Humanpatho- 
logie liefert jedoch Stiitzen fiir die Annahme, dass dieses Prin- 


zip auch fiir den Menschen gilt. 


Als DriescH (1896) durch Schiitteln die Blastomeren von Seeigeleiern 
voneinander trennte und fand, dass aus einer Blastomere ein vollstiindiges 
Tier entstehen konnte, zog er daraus den Schluss, dass die Blastomeren der 
Eizelle »unbegrenzte Potenzen» haben, d. h. dass aus ihnen alle Gewebe 
hervorgehen kénnen. Eineiige Zwillinge und Drillinge (Fiinflinge) kén 
nen als ein Experiment der Natur am Menschen von demselben Typ wie 
DRIESCH’s Versuch am Seeigelei betrachtet werden. Auch die Blastomeren 
des menschlichen Eies sind demnach omnipotent. Der andere Teil des De- 
terminationsprinzips — das Vorausbestimmte in der Organentwicklung — 
ist ein Prinzip, das seit langem in der Humanpathologie bekannt ist. Altere 
Forscher sprechen so von der Fiihigkeit der Organe zur »Selbstdifferenzie 
rung» und meinen damit, dass, wenn eine Organanlage aus diesem ode 
jenem Anlass isoliert wird, die Entwicklung in denselben Bahnen wie unte: 
normalen Verhiiltnissen verliiuft. Gemachte Beobachtungen sprechen dafiir 
dass nicht nur das Organ als Ganzes, sondern jedes im Organ enthaltene 
Gewebe »Selbstdifferenzierung» besitzt, d. h. sich in vorausbestimmten 
Bahnen entwickelt. Fiir den Menschen kann die Giiltigkeit dieses Prin 
zips, was Skelettgewebe betrifit. durch gewebsbiologische Analyse de 
krankhaften Veriinderungen, die bei Chondrodystrophia foetalis entstehen, 
nachgewiesen werden (WILTON 1933). 


Altere Forscher diskutierten oft die Blutzellengenese auf rein 
morphologischer Grundlage. Die sog. unitarische Idee kann mit 
der Tatsache in Zusammenhang gestellt werden, dass die niedrig 
differenzierten Zellen der verschiedenen blutzellenbildenden 
Gewebe morphologisch gleichartig sind. Da der Zelltyp meh: 
mit Lymphoblasten als beispielsweise mit Erythroblasten iiber 
einstimmt, wurden Zellen dieses Typs eine Zeitlang »gross: 
Lymphozyten» genannt und als multipotente Ursprungszellen 
fiir alle blutzellenbildenden Gewebe aufgefasst (Maxtow u. a. ). 
Narcett kommt das Verdienst zu, auf der Basis klinisch-biolo 
gischer Beobachtungen Zellen, die dem Lymphozytengeweb« 
angehéren, von solchen abgegrenzt zu haben, die den myeloischei 
Geweben angehéren. Um diesen Unterschied zu markieren. 
schuf den Ausdruck Myeloblast. (1910) wie 
bei Studien iiber Veriinderungen bei pernizidser Aniimie 
rangsformen zwischen »Myeloblasten»> und hiimoglobinhaltige: 
Zellen nach und deutete die »Myeloblasten» als Stammzellen fii 
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die roten Blutkérperchen. Ettermann (1920) wies — 
gleichfalls bei Studien iiber Verinderungen bei pernizidser 
Ani&imie — nach, dass der Mitosenwinkel verschieden ist fiir die 
Zellen verschiedener blutzellenbildenden Gewebe. Die klinische 
Hiimatologie hat die auf objektive Beobachtungen gegriindeten 
Schlussfolgerungen dieser Autoren noch nicht geniigend beachtet. 
Kine Knochenmarkzelle in einem Ausstrichpriiparat wird als ro- 
tes Blutkérperchen erst dann gerechnet, wenn sie (ohne Messung 
des Mitosenwinkels) morphologisch als basophiler Erythroblast 
erkannt werden kann. Erythrogonien werden daher als »Myelo- 
blasten» gerechnet, und ein »Myeloblast» wird als dem Granulo- 
zytengewebe angehorige Zelle aufgefasst. Wenn man in Ausstrich- 
priparaten von Knochenmark Erythrogonien als »Myeloblasten», 
d. h. rote Blutkérperchen als weisse granulierte rechnet, ist die 
Folge die, dass die Prozentzahlen fiir die Zellenzusammensetzung 
- falseh 
werden. Vereinzelt haben Forscher der letzten Zeit (SeGgerpDan1. 


des Knochenmarks — vor allem bei perniziéser Aniimie 


1935) nach Studien iiber Knochenmarkveriinderungen bei perni- 
zidser Aniimie geltend gemacht, dass Narceti’s Auffassung, wo- 
nach aus »Myeloblasten» auch rote Blutkérperchen hervorgehen 
kiénnten, richtig sei, was von Ronr_ bestritten worden ist. 
Meines Erachtens wiirde die Diskussion hieriiber an Klarheit 
vewinnen, wenn man Morphologie und Biologie schirfer aus- 
cinanderhielte. Die »Myeloblasten», aus denen rote Blutkérper- 
chen hervorgehen, zeigen abgesehen vom Mitosenwinkel den- 
selben morphologischen Typ wie die »Myeloblasten>, aus denen 
Granulozyten hervorgehen. Trotz gleichartiger Morphologie sind 
die einzelnen »Myeloblasten» aus biologischem Gesichtspunkt 
verschieden. Man muss unterscheiden zwischen »Myeloblasten», 
aus denen rote Blutkérperchen entstehen (Erythrogonien), und 
»Myeloblasten», aus denen Granulozyten entstehen (Granulogo- 
nien) usw. 

Erértert man die Frage der Blutzellengenese im Lichte des 
eterminationsprinzips, so hat man unter physiologischen Ver- 
hiltnissen nur mit zwei Stadien zu rechnen. Das erste Stadium 
wmfasst die Zeit, wihrend welcher der physiologische Deter- 
minationsprozess vor sich geht. Die Gewebsbildung ist da hetero- 
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plastisch. In der Biologie wird, wie bereits erwiihnt, voraus- 
gesetzt, dass der physiologische Determinationsprozess in einem 
sehr friihen ontogenetischen Entwicklungsstadium abgeschlossen 
ist. Das zweite Stadium umfasst die Zeit danach, und hierzu 
gehért auch das postembryonale Stadium. Das erste Stadium ist 
also im Verhiltnis zum zweiten verschwindend kurz. Auch wiili- 
rend des zweiten Stadiums kommt in grosser Ausdehnung hetero- 
plastische Bildung von blutzellenbildenden Geweben vor. Der 
Organismus verwendet dabei seinen Vorrat von omnipotenten 
Zellen, die zu Stammzellen determiniert werden. Obwolil dieser 
Prozess iiusserst gewohnlich ist, muss er doch als krank- 
haft bezeichnet werden (pathologische Determination). Bei 
einer gewebsbiologischen Diskussion hat man davon auszugehen, 
dass ein Organismus im zweiten Stadium unter physiologischen 
Verhiiltnissen aus Geweben sowie cinem Vorrat yon omnipo- 
tenten Zellen besteht. Jedes Gewebe bildet eine biologische Kin- 
heit mit eigenen Stammzellen, die die Grundlage fiir die Gewebs- 
entwicklung abgeben, und von denen her Ersatz fiir im Zusam- 
menhang mit der Gewebsfunktion verbrauchte Gewebsteile er- 
folgt. Als eine Reminiszenz an die friihere Entwicklung bestelit 
Verwandtschaft zwischen verschiedenen Geweben fort. Man kann 
daher von Gewebegruppen sprechen, wie z. B. den Geweben der 
Bindesubstanzgruppe (Bindegewebe, Knorpel-, Knochen- und 
Dentingewebe) und den Geweben der myeloischen Gruppe 
(Erythrozytengewebe, Granulozytengewebe usw.). Knoclhien- 
gewebe ist naher verwandt mit Dentingewebe als mit Erythro- 
zytengewebe. Dieses wiederum ist niiher verwandt mit Granulo- 
zytengewebe als mit Lymphozytengewebe. NaAgGeti’s von Mor- 
phologen scharf kritisierter »Dualismus» kiénnte so formuliert 
werden, dass die myeloischen Gewebe mehr verwandt unterein- 
ander als mit dem Lymphozytengewebe sind. 


B. Pathologische Determination. 
Wie oben erwiihnt, geht man in der Biologie von der Voraus- 


setzung aus, dass der Determinationsprozess irreversibel, und dass 
der biologiseche Typ der Zelle mit dem Determinationsprozess 
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unwiderruflich fixiert ist. Lange hat man jedoch auf Grund 
von morphologischen Bildern angenommen, dass eine Zelle von 
gewissem Gewebstyp, z. B. eine Knorpelzelle, in eine Zelle von 
anderem Gewebstyp, z. B. eine Knochenzelle, umgewandelt 
werden kénne. Man hat diesen supponierten Prozess als »Meta- 
plasie» bezeichnet. Unter krankhaften Verhiiltnissen entstehen 
oft in der Milz und anderen im postembryonalen Stadium lym- 
phozytenerzeugenden Organen Herde mit myeloischer Blutzel- 
lenbildung (»myeloische Metaplasie>). Dies wurde anfangs 
als »Kolonisation» gedeutet, d. h. als eine Folge davon, dass 
Zellen aus myeloischen Geweben anderer Organe durch den 
Blutstrom dem fraglichen Organ zugefiihrt worden seien und 
dort zur Entstehung neuer Zellkomplexe gefiihrt hatten 
(ZircteR 1907). Diese Auffassung liess man fallen, als 
gezeigt worden war, dass die myeloischen Herde sich aus 
in dem Organ befindlichen Zellen desjenigen Typs_ ent- 
wickeln, der »grosse Lymphozyten» genannt wurde (Danrscua- 
KOFF 1909 u. a.). Die »myeloische Metaplasie» in der Milz 
usw. ist auch als Riickkehr zu embryonalen Verhiltnissen 
aufgefasst worden, da in der Milz wihrend einer kurzen 
Zeit des embryonalen Lebens myeloische Gewebszellen erzeugt 
werden. »Myeloische Metaplasie» entsteht aber nicht nur in den 
blutzellenbildenden Organen, sondern auch in Organen, die zuvor 
nicht blutzellenbildend gewesen sind. Bei Blutkrankheiten des 
jugendlichen Organismus hat oft die »myeloische Metaplasice> 
grosse Ausbreitung. Wenn ein aniimiecerzeugender Faktor sich 
schon wiihrend des fétalen Lebens geltend macht und Aniimiec 
bei der Geburt vorhanden ist (Geburtsanimie, Iecterus gravis, 
universelles Odem), so findet sich »myeloische Metaplasie» 
nieht nur in Milz, Leber, Lymphdriisen usw., sondern auch in 
mehreren anderen Organen, wie Lungen, Mesenterium, Nieren, 
Hoden, Hirnhiiuten, Haut usw. Bei an Geburtsaniimie oder 
vielleicht richtiger an F6talaniimie verstorbenen Neugeborenen 
habe ich feststellen kénnen, dass die Blutzellenentwicklung bei 
der »myeloischen Metaplasie» auf dieselbe Weise vor sich geht 
wie physiologische Blutzellenentwicklung in den friihen Embryo- 
nalstadien (Abb. 7). 


Abb. 7. 


Schnitt aus der Leber eines neugeborenen, an Fétalanimie und post- 
embryonalem Icterus gravis gestorbenen Kindes. 


Das Bild zeigt »myeloische Metaplasie» in der Leber mit Blutzellen- 


entwicklung von demselben Typ wie in dem Kopfmesenchym bei friihen 
menschlichen Féten. Die Leberzellen sind infolge des abnorm starken 
Himoglobinzerfalls mit Pigment angefiillt. 


Wie friihere Forscher gezeigt haben, kann »myeloische 
Metaplasie» leicht experimentell hervorgerufen werden, bei- 
spielsweise dadurech, dass man Aniimie mittels sog. Methi- 
moglobingifte, wie Phenylhydrazin, Hydroxylamin usw., er- 
zeugt (Meyer und Hernecke 1908, Price-Jones 1910, 
E1ster 1937 u.a.). In Organen von Kaninchen, bei denen 
Animie durch sog. Methiimoglobingifte hervorgerufen wor- 
den war, habe ich feststellen kénnen, dass die im An- 
schluss an »myeloische Metaplasie» eintretende Blutzellen- 
entwicklung wesentlich in derselben Weise wie bei Neugeborenen 
mit Fétalaniimie erfolgt. »Myeloische Metaplasie> kann auch 


44 


= 


in vitro entstehen. Werden »lymphoide Organe» in mit Knochen- 
markextrakt versetzten Niihrbéden geziichtet, so entwickeln sich 
»grosse Lymphozyten», aus denen dann Granulozyten hervor- 
gehen, Maximow (1923), der diese Beobachtung gemacht hat, 
fiihrt sie als Stiitze fiir seine unitarische Theorie an, d. h, dass 
der »grosse Lymphozyt» multipotent sei. Maximow’s Beobach- 
tung zeigt meines Krachtens. jedoch nur, dass in »lymphoiden 
Organen» omnipotente Zellen vorhanden sind, die durch »Fak- 
toren» im Knochenmarksubstrat zu Granulozytengewebszellen 
determiniert werden kénnen, 

Die vorliegenden Beobachtungen spreehen dafiir, dass »mye- 
loische Metaplasie» dadurch zustande kommt, dass omnipotente 
Zellen bei Gegenwart gewisser Stoffe (Aktivatoren) zu Stamm- 
zellen fiir die myeloischen Gewebe delerminiert werden (Witton 
1938). 

Wie von Heriuman (1937) betont wird, kommt nicht nur 
»myeloische», sondern auch »lymphoide Metaplasie> vor. Dig 
»Lymphfollikel», die bei Sektionen im Knochenmark angetroffen 
und von gewissen Autoren als normale Lymphzellenanhiiu- 
fungen daselbst angesehen werden, sind Hetuman »lym- 
phoide Metaplasien», d. h. durch pathologische Determinations- 
prozesse hervorgerufen, -Pathologische Determinationsprozesse 
sind leicht nachzuweisen, wenn sie zur Entstehung anderer 
Gewebe fiihren als solcher, die zuvor unter physiologischen Ver- 
haltnissen in den Organen vorhanden sind, z. B. »metaplastischer 
Knochenbildung» in Muskeln, »myeloischer Metaplasies in Milz 
und Lymphdriisen, »lymphoider Metaplasie> in Knoechenmark 
usw. Schwieriger ist es, durch morphologische Untersuchung 
solehe Prozesse nachzuweisen, wenn sie zur Entstehung derselben 
Gewebe fiihren, wie sie schon zuvor in den Organen vorhanden 
sind, z. B. Knochengewebe in Skelettmilieu, »myeloischer Meta- 
plasie» in Knochenmark und »lymphoider Metaplasie» in Milz 
usw. Die Schwierigkeit eines morphologischen Nachweises 
derartiger »Metaplasie», darf nicht zu dem Schluss verleiten, 
eine solehe komme nicht vor. Ebensogut wie omnipotente 
Knochenmarkzellen zu Stammzellen fiir Lymphozytengewebe 
determiniert werden kénnen, ebensogut kénnen sie zu Stamm- 
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zellen fiir myeloische Gewebe determiniert werden (HELLMAN 
1937). 

Unter physiologischen Verhiltnissen vergréssert sich ein 
Gewebe durch Wachstum, d. h. durch Teilung unipotenter Zel- 
len. Neue Stammzellen kénnen im postembryonalen Sta- 
dium auch ohne Wachstum durch  pathologische Deter- 
minationsprozesse entstehen. Hine Vergrosserung eines Gewe- 
bes und eine Steigerung der Gewebsfunktion kann also unab- 
hiingig von der Gewebsentwicklung dadurch erfolgen, dass 
neue Stammzellen durch pathologische Determinationsprozesse 
gebildet werden. 


ZUSAMMENFASSUNG. 


1) Betm Huhn entstehen rote Blutkérperchen nur an der [n- 
nensette der Gefasswand, wihrend Granulozyten sich ausserhalb 
der Gefiisse entwickeln, Die Determination des Erythrozyten- und 
des Granulozytengewebes erfolgt in einem sehr friihen ontogene- 
tischen Entwicklungsstadium. Der biologische Typ der Zellen 
ist danach endgiiltig fixiert. 

2) Nach Beendigung des physiologischen Determinationspro- 
zesses bildet jedes blutzellenbildende Gewebe unter physiologi- 
schen Verhiltnissen eine scharf abgegrenzte biologische Einheit 
mit eigenen Stammzellen. 

3) Als eine Reminiszenz an die friihere Entwicklung besteht 
»Verwandtschaft» zwischen gewissen Geweben fort. Die blut- 
zellenbildenden Gewebe, die wihrend des postembryonalen Sta- 
diums unter physiologischen Verhiltnissen sich im Knochenmark 
entwickeln (Erythrozytengewebe, Granulozytengewebe, Throm- 
bozytengewebe und eventuell Plasmazellgewebe ), bilden eine vom 
Lymphozytengewebe artverschiedene Gruppe. 

4) Niedrigdifferenzierte Zellen, die dem Erythrozyten-, dem 
Granulozyten- und dem Lymphozytengewebe angehéren, kénnen 
— wenn sie sich in Mitose befinden — durch Messung des Mi- 
tosenwinkels voneinander geschieden werden. Zellen von diesem 
Differenzierungsgrade, die sich nicht in Mitose befinden, sind 
einander morphologisch gleich. Knochenmarkzellen von dem 
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morphologischen Typ, den Maximow »grosse Lymphozyten», 
»Myeloblasten> und Ferrata »Hdmozytoblasten» 
nennt, und fur den hier die Bezeichnung Naxrce.i-Zellen ver- 
wendet ist, sind wihrend des postembryonalen Stadiums unter 
phystologischen Verhiltnissen unipotent, d. h. endgiiltig zu einem 
der myelotschen Gewebe determiniert. 

a) Unter krankhaften Verhiltnissen kénnen auch im postem- 
bryonalen Stadium myeloische Gewebe sich in lymphozytenerzeu- 
genden Organen (»myeloische Metaplasie») und Lymphozyten- 
gewebe sich im Knochenmark entwickeln (»lymphoide Meta- 
plaste»). Eine solche Gewebsbildung kommt dadurch zustande, 
dass tn den Organen befindliche omnipotente Zellen durch sog. 
Aktivatorwirkung zu Stammzellen fiir blutzellenbildende Gewebe 
determiniert werden (pathologische Determination). Eine der- 
artige Determination kann tiberall da gescheken, wo im Orga- 
nismus omnipotente Zellen vorhanden sind. »Myeloische Meta- 
plasie» kann auch im Knochenmark und »lymphoide Metaplasie» 
in lymphozytenbildenden Organen entstehen, obwohl patholo- 
gische Determinationsprozesse dieser Art schwer durch morpho- 
logische Untersuchung nachzuwetsen sind. 

6) Bet pathologischer Determination nimmt die Zellenanzahl 
in. Dblutzellenbildenden Gewebe unabhingig von dessen 
Wachstumsaktivitdit zu. 


III. 


Studien iiber die embryonale Entwicklung 
des Erythrozytengewebes. 


Die embryonale Blutzellenentwicklung ist Gegenstand ein- 
gehender Untersuchungen und Diskussionen gewesen. [Betreffs 
der Arbeitsresultate iilterer Forscher und ihrer Deutungen der- 
selben sei auf Maximow’s Arbeit »Bindegewebe und blutbildende 
Gewebe> in »Handbuch der mikroskopischen 
Anatomie des Menschen» (1927) verwiesen. 


Kigenes Material: Wiihner-, Meerschweinchen- und mensch- 


licher Embryo. 


A. Die extra- und intraembryonale Blutzellenentwicklung. 


Die Blutzellenentwicklung beginnt extraembryonal und hat 
den Typ der sog. Blutinselbildung, was bei Hiihner- und Meer- 
schweinchenembryonen leicht studiert werden kann. Beim Men- 
schen ist eine derartige Blutzellenentwicklung schwer nach- 
zuweisen, da die Dottersackwand friih verschwindet. Bei mensch- 
lichen Friihembryonen kann die extraembryonale Blutzellenent- 
wicklung dagegen im extraembryonalen Mesenchym sowie in den 
extraembryonalen Gefiissen studiert werden (Abb. 8). Im Me- 
senchym entstehen Zellen von dem Typ, den Maximow Wander- 
zellen nennt (Abb. 9), in der Weise, dass gewisse Mesenchym- 
zellen sich aus dem Mesenchymverband lésen und gieichzeitig 
stark basophil werden. In den extraembryonalen Gefiissen wer- 
den zusammenhiingende Zellenkomplexe angetroffen, von denen 
freie Blutzellen abgesehniirt werden. Im Zusammenhang mit der 
Abschniirung geht die Zellform aus polygonaler in mehr ovale 
oder runde Form iiber (Abb. 10). Im intraembryonalen Mesen- 
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chym kann man gleichzeitig blutzellenbildende Herde finden. 
Diese sind in ihrer Entwicklung jedoch nicht so weit gelangt wie 
die extraembryonalen. Die intraembryonalen Herde scheinen 
stets an denselben anatomischen Orten zu entstehen (z. B. im 


Abb. 8. 


Schnitt von einem 6,5 mm langen menschlichen Embryo. 
Vergrésserung 75 X. 


Das Bild zeigt Blutzellenentwicklung im extraembryonalen Mesenchym 


und in den extraembryonalen Gefiissen. Im Kopfmesenchym nahe dem 


Medullarrohr finden sich auch blutzellenbildende Herde. 


Xopfmesenchym nahe dem Medullarrohr und an anderen Orten) 
(Abb. 11). In Sehnittserien von mensehlichen Friithembryonen 
habe ich die Blutzellenentwicklung von diesen Herden aus ver- 
folgen kénnen (Abb. 12). Sie erfolgt oft nach dem Typ »Blut- 
inselbildung», d. h. in derselben Weise wie die Blutzellenent- 
wicklung in der Area vasculosa beim Huhn. Die polygonalen 
Mesenchymzellen werden langgestreckt und konfluieren zu Ge- 
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fiissanlagen. Aus den in diesen Anlagen eingeschlossenen Zellen- 
komplexen entwickeln sich Blutzellen in derselben Weise wie in 
den extraembryonalen Gefiassen. Die Blutzellen erfahren eine 
morphologische Differenzierung, wobei die zuvor lockere Chro- 
matinstruktur des Kerns kompakt wird, wihrend gleichzeitig 


Abb. 9. 
Schnitt von demselben Embryo wie Abb. 8. Vergrésserung 900 X. 


Blutzellenentwicklung im extraembryonalen Mesenchym mit sog. 
Wanderzellen. 


Himoglobin sich in der Zelle zu bilden beginnt. Wiahrend der 
weiteren Entwicklung konzentriert sich die Blutzellenentwick- 
lung mehr und mehr auf das Mesenchym der Leberanlage. Man 
findet in friihen Stadien »Mesenchymbuchten», die vom Kap- 
selmesenchym aus sich hineinerstrecken, und in denen Blut- 
zellenentwicklung in der gleichen Weise wie im Kopfmesenchym 
stattfindet. Die Zellendichte in der Leberanlage wird spiiter so 
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gross, dass die Blutzelienentwicklung nicht mehr in derselben 
Weise wie friiher verfolgt werden kann. Am Ende des zweiten 
Embryonalmonats habe ich beim menschlichen Embryo begin- 
nende Blutzellenentwicklung im Femurknochenmark feststellen 
kénnen. Im Anschluss an die Knorpeldegeneration und die Ent- 


Abb. 10. 
Schnitt von demselben Embryo wie Abb. 8, Vergrésserung 630 X. 


Das Bild zeigt extraembryonale intravasale Blutzellenbildung. 


stehung einer sog. Markhéhle in der Femurdiaphyse schieben 
sich »Mesenchymbuchten» durch Liicken in der diaphysiiren 
Knochenmanschette in die Markhéhle hinein. Aus diesem Mesen- 
chym entwickeln sich Gefiissanlagen, knochenbildende Zellen und 
Knochenmarkzellen. Die Blutzellenentwicklung geschieht in 
prinzipiell derselben Weise wie im Kopfmesenchym und in der 
Leberanlage. Es bilden sich in loco diinnwandige Gefiissanlagen, 
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Abb. 11. 


Schnitt von einem 3,6 mm langen menschlichen Embryo. 
Vergrésserung 50 X. 


Die intraembryonalen Herde scheinen stets an denselben anatomischen 
Orten zu entstehen, z. B. im Kopfmesenchym nahe dem Medullarrohr. 


deren Lumen blutzellenbildende Zellenkomplexe enthilt. An an- 
deren Stellen entstehen im Mesenchym sog. Wanderzellen ohne 
Anschluss an Gefiisse. Die Entstehung des Erythrozylengewebes 
im Kopfmesenchym unterscheidet sich also prinzipiell nicht von 
der Entstehung im Knochenmark. 
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B. Der zentrale und der periphere Teil des 
Erythrozytengewebes. 


Wenn das rote Blutkérperchen einen gewissen Grad von Diffe- 
renzierung erreicht hat, wird es zu einer im Blut kreisen- 
den freien Zelle. Schon in einem sehr friihen Stadium kann man 
daher sowohl aus anatomischem wie aus funktionellem Gesichts- 
punkt am Erythrozytengewebe zwei Teile unterscheiden: cinen 
zentralen und einen peripheren Teil. In dem zentralen Teil er- 
folgt die Gewebsentwicklung (Wachstum und Differenzierung), 


Abb. 12. 


Schnitt von demselben Embryo wie Abb. 8. Vergrésserung 700 <. 


Blutzellenbildung im Kopfmesenchym. Ganz rechts unten eine in Bildung 

begriffene Gefiissanlage. Im Lumen rote Blutkérperchen mit lockerem 

Kern (weniger differenzierte) und mit kompaktem Kern (mehr diffe- 

renzierte). Links von der Gefiissanlage ein rotes Blutkérperchen mit 
Kerndegeneration (»Amitose»). 
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und dieser Teil verschiebt sich von einer bestimmten anatomi- 
schen Stelle nach einer anderen hin. Das Gesetzmiissige dieser 
Verschiebung habe ich als einen Ausdruck des »Vorherbestimm- 
ten» der Entwicklung, d. h. als einen Ausdruck des Determina- 
tionsprinzips gedeutet. Im weiteren Verlauf der Entwicklung 
hért sukzessiv die Blutzellenentwicklung in den extraembryonalen 
Teilen, im Kopfmesenchym und in Milz und Leber auf, und 
schliesslich wird die Erzeugung roter Blutkérperchen nur vom 
Knochenmark bestritten. Die morphologischen Bilder sprechen 
meines Erachtens dafiir, dass ein Teil der im Blut kreisenden 
roten Blutkérperchen auch wihrend des Embryonallebens der 
Siugetiere vom Knochenmark herriihrt. 

Das Wachstum des Erythrozytengewebes geschieht durch mito- 
tische Zellteilung. Wie schon Danrscuaxorr betont hat, finden 
sich in den friihesten embryonalen Stadien mitotische Zellen nur 
unter den niedrigdifferenzierten roten Blutkérperchen (baso- 
philen Zellen und polychromatischen Erythroblasten), wihrend 
in spiteren embryonalen Stadien auch mitotische orthochroma- 
tische Erythroblasten angetroffen werden. Man findet zuweilen 
bei der physiologischen Blutzellenentwicklung rote Blutkérper- 
chen mit sanduhrférmigen Kernen (Abb. 12). Minor (1910), 
der erstmals diese Verinderungen beschrieb, deutet sie als Fol- 
gen Ortlicher Zellschidigung und fragt, ob hier amitotische Zell- 
teilung vorliegt, Maxrmow hilt die Erscheinung fiir ein Ermii- 
dungsphiinomen bei einem teilungsfihigen roten Blutkérperchen. 
Diese Bilder diirften nicht der physiologischen Blutzellenent- 
wicklung angehéren, sondern Ausdruck einer Stérung der norma- 
len Entwicklung des roten Blutkérperchens sein. Amitosenbil- 


dung in Erythroblasten gehért — der Auffassung gemiiss, 
zu der ich gelangt bin — in das Gebiet krankhafter Veriinde- 
rungen. 


In den friihesten embryonalen Entwicklungsstadien bilden die 
basophilen Zellen nebst schwach himoglobinhaltigen roten Blut- 
kérperchen den vorherrschenden Bestandteil des zentralen Teils 
des Erythrozytengewebes, obwohl auch rote Blutkérperchen mit 
starker Haimoglobineinlagerung vorkommen. Bei Hiihnerembryo- 
nen kann man in der Area vasculosa den Differenzierungspro- 


zess des roten Blutkérperchens von einer unregelmissig geformten 
Zelle mit schwachen Konturen und stark basophilem Zytoplasma 
sowie lockerem Kernchromatin mit Nukleolen zu einem runden, 
basophilen Erythroblasten und einer kleineren, himoglobinhal- 
tigen Zelle im einzelnen verfolgen. Auch bei Meerschweinchen- 
und bei menschlichen Embryonen habe ich im intraembryonalen 
Mesenchym derartige Bilder, obwohl weniger deutlich, beobach- 
ten kénnen. 

Das rote Blutkérperchen im Kopfmesenchym erfihrt in der- 
selben Weise wie das rote Blutkérperchen im Knochenmark 
Differenzierung, und die Hiimoglobinerzeugung ist intim an 
diesen Prozess gekniipft. Im Zusammenhang damit, dass die 
Differenzierung zunimmt, nimmt auch die Hiimoglobinkonzen- 
tration in der Zelle zu. Ein orthochromatischer Erythroblast 
hat gréssere Himoglobinkonzentration als ein polychromatischer 
usw. Die Hémoglobinkonzentration kann darum unter physio- 
logischen Verhiltnissen als ein Mass fiir den Grad der Differen- 
zterung eines roten Blutkorperchens benutzt werden. Mit fort- 
schreitender Differenzierung nimmt ferner das rote Blulkorper- 
chen an Grosse ab. Gleichzeitig erfihrt auch die Kernplasma- 
relation, d. h. das Verhdltnis zwischen der Grosse des Kerns und 


des Zytoplasmas, eine Abnahme. Bei den Siiugetieren verschwin- 
det der Kern, und das rote Blutkérperchen ist dann zu einem 
Retikulozyten differenziert. 

Der periphere Teil des Erythrozytengewebes findet sich im 
Blut und besteht aus den héchstdifferenzierten Zellen. Die Funk- 
tion dieses Teils ist Sauerstofftransport und Kohlensiiureaus- 
scheidung. Mit fortschreitender Entwicklung veriindert sich der 
morphologische Typ der im Blute kreisenden roten Blutkérper- 
chen. In einem friihen Entwicklungsstadium sind die roten 
Blutzellen sowohl bei Voégeln wie bei Siiugetieren kernhaltig. 
Sie haben ferner grosses Zellvolumen und zeigen in eingetrock- 
netem Zustand schwache Himoglobinfarbe. Im weiteren Ver- 
laufe der Entwicklung werden sie sukzessiv durch weniger grosse 
Blutzellen ersetzt, die in eingetrocknetem Zustand stiirkere Hiimo- 
globinfarbe zeigen als die Blutzellen in den friiheren Stadien 
(Abb. 13 und 14). Dies kann nur bedeuten, dass die Hiimoglo- 


binkonzentration der Blutzellen zunimmt. Himatokrit- 
untersuchungen kann man auf diese Weise zeigen, dass die 
Himoglobinkonzentration der Blutzellen, d. h. das Verhiiltnis 
Hémoglobinmenge : Blutzellenvolumen, hier Séltigungsindex | 
(SI) genannt, im Laufe der embryonalen Entwicklung ansteigt. 

Der Differenzierungsgrad eines Gewebes kann nach dem 
der maximal differenzierten Zellen beurteilt werden (Dia- 
gramm 1). Die maximal differenzierten Zellen des Erythro- 
zytengewebes finden sich im Blut. Der Differenzierungsgrad 
eines roten Blutkérperchens kann, wie oben erwihnt, auf Grund 
der Hiimoglobinkonzentration beurteilt werden. Hieraus kann die 
Schlussfolgerung gezogen werden, dass der Sittigungsindex (S I) 
unter physiologischen Verhidltnissen als ein Mass fiir den Grad 
der Differenzierung des Erythrozytengewebes benutzt werden 
kann. In einem friihen Stadium ist die Hiimoglobinkonzentra- 
tion in den Blutzellen (SI) niedrig, was darauf hinweist, dass 
der Differenzierungsgrad des Erythrozytengewebes niedrig ist. 
In einem spiiteren Stadium ist die Hiimoglobinkonzentration 
grosser. Dies bedeutet, dass das Maximum der Differenzierungs- 
kurve in dem spiiteren Stadium hoéher ist als in dem friiheren 
(Diagramm 1). Auf dieses biologische Prinzip kommen wir noch 
weiter unten zuriick. 

Bei den Siugetieren verschwinden sukzessiv die kernhaltigen 
roten Blutzellen und werden durch cine »Generation» kernloser 
ersetzt. Zuniichst haben alle kernlosen roten Blutzellen sog. vital 
fiirbbare Substanz in reichlicher Menge. In den folgenden Sta 
dien nimmt diese Substanz in den Blutzellen ab, und rote Zellen 
ohne solehe Substanz (Erythrozyten) beginnen aufzutreten. 
Diese nehmen prozentual an Zahl zu, und die Zunahme schreitet 
mit steigender ontogenetischer ‘Entwicklung stetig fort. In der 
Zeit gleich nach dem Partus kann jedoch eine geringe Steigerung 
des Retikulozytenprozents festgestellt werden (vgl. unten physio 
logische Retikulozytenkrisen beim Schwein). 

Die oben fiir die ontogenctische Entwicklung der Siiugetier: 
beschriebenen Veriinderungen in der Morphologie der embryona 
len Blutzellen sind von friiheren Forschern mit der phylogenc- 
tischen Entwicklung des Erythrozytengewebes in Zusammenhaneg 
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gestellt worden. Minor (1912) unterscheidet drei verschiedene 
Blutzellengenerationen. Die friihest auftretenden Blutzellen 
nennt er »ichthyoide» ; sie entsprechen nach ihm den Blutzellen 
der Anamnier. Die darauffolgenden bezeichnet er als »sauroide> ; 
sie sollen den Blutzellen der Reptilien und Vogel entsprechen. 
Den dritten Blutzellentyp bilden nach Minor die bei den Siiuge- 
tieren im spiitembryonalen Stadium vorkommenden kernlosen 
Blutzellen (»Blutplastiden»). Gegen eine solehe Deutung kann 
eingewendet werden, dass, wenn auch die Ontogenie des Erythro- 
zytengewebes in gewisser Weise die Phylogenie desselben wider- 
spiegelt, dies doch nicht ohne weiteres zu dem Schluss berech- 
tigt, dass biologisch verschiedenartige Zellgenerationen vorhanden 
sind. Nach Enruicn’s Einteilung der roten Blutzellen bei Anii- 
mien in »Megaloblasten> und »Normoblasten» ist die Hypo- 
these von zwei artverschiedenen Zellgenerationen roter Blutkér- 
perchen aufgestellt worden. Der allgemein herrschenden Auffas- 
sung nach wird beim Menschen im dritten Embryonalmonat die 
»erste Generation», — die »embryonalen Megaloblasten» (nach 
Maxtmow’s Terminologie die »primitiven Erythroblasten») - 
durch cine »zweite Generation», die »sekundiiren Erythro- 
blasten», ersetzt. Als Stiitze fiir diese Auffassung fiihrt Maxt- 
Mow an, dass der »primitive» Erythroblast eine andere Zellform 
und grésseres Zellvolumen hat sowie schwiichere Himoglobin- 
farbe aufweist als der »sekundiire» Erythroblast. Wiire diese 
Anschauung stichhaltig, so wiirde daraus folgen, dass ein poly- 
chromatischer Erythroblast im Knochenmark im postembryona- 
len Stadium anderer zellbiologischer Herstammung sein kann als 
die im Blut kreisende kernlose Zelle. An cine solehe Méglich- 
keit ist jedoch nie gedacht: worden. 

Ks ist moéglich, dass, wie es Milehziihne und endgiiltige 
Zihne gibt, auch zwei oder mehr Generationen roter Blut- 
kérperchen vorkommen. Dies nachzuweisen hiilt jedoch schwer, 
da die roten Blutkérperchen schon in einem friihen Stadium 
ihrer Entwicklung die Kontinuitit miteinander verlieren. Im 
Laufe der Entwicklung werden die Blutzellen bei Siiugetieren 
kernlos, kleiner, erhalten gréssere Himoglobinkonzentration, und 


die meisten sind sehliesslich ohne vitalfiirbbare Substanz. Die 


Verainderungen spiegeln im wesentlichen die Differenzierung 
eines roten Blutkérperchens im Knochenmark wider. Die An- 
derung, die die Morphologie der Blutzellen im Zusammenhang 
mit zunehmender Entwicklung aufweist, braucht deshalb meines 


Abb. 13. 


Blut aus der Nabelschnur eines menschlichen Embryos von 
3,6 mm Lange. Vergrésserung 1170 X. 


Die Blutkérperchen sind gross, wenig himoglobinhaltig, und haben Kerne. 
Das Verhiiltnis zwischen der Grésse des Kerns und der des Zytoplasmas 
(die Kernplasmarelation) ist gross. 


Erachtens nicht zu bedeuten, dass es biologisch artverschiedene 
rote Blutkérperchen gibt. Sie kann eine Folge davon sein, dass 
der zentrale Teil des Erythrozytengewebes einen immer héheren 
Grad von Reife erreicht, und dass die roten Blutkérperchen, die 
in die Blutbahn hinausgelangen, héher entwickelt werden. Oben 
ist z. B. gezeigt worden, dass die Zunahme der Himoglobinkon- 
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zentration der Blutzellen eine Folge davon ist, dass der Grad der 
Differenzierung des Erythrozytengewebes steigt. Die Abnahme 
der Zellgrésse und damit zusammenhingende Fragen werden im 
nichsten Kapitel behandelt. 


Abb. 14. 


Blut von einem menschlichen Embryo von 1,8 cm Linge. 
Vergrésserung 585 X. 


Die Blutkérperchen sind noch immer kernhaltig, sind aber kleiner geworden 
und himoglobinreicher, mit kleinerer Keruplasmarelation. 


ZUSAMMENFASSUNG. 


1) Das Erythrozytengewebe besteht aus einem zentralen 
T etl, dessen Lage mit dem Entwicklungsstadium wechselt, und 
emem peripheren Teil, der sich im Blut befindet und 
aus den maximal entwickelten Zellen besteht. 
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2) Die Gewebsentwicklung (Wachstum und Differenzierung ) 
erfolgt in dem zentralen Tetl und prinzipiell in der gleichen 
Weise in den friihesten Stadien (extra- und intraembryonales 
Mesenchym) wie in den spiteren Stadien (Leber, Milz und 
Knochenmark ). 


3) Das Wachstum erfolgt durch mitotische Zellteilung. In den 
frihesten Stadien tetlen sich nur niedrigdifferenzierte rote Blut- 
koérperchen (polychromatische Erythroblasten und Zellen niedri- 
gen Differenzierungsgrades). In spiiteren Stadien teilen sich 
auch hoherdifferenzierte rote Blutkérperchen (orthochromatische 
Erythroblasten ). 


4) Der Differenzterungsgrad eines roten Blutkérperchens lisst 
sich an Hand der Hiimoglobinkonzentration desselben beurteilen: 
je grosser die Himoglobinkonzentration, um so héher der Diffe- 
renzierungsgrad. In den friihesten Entwicklungsstadien dominie- 
ren die basophilen und polychromatischen Erythroblasten, obwohl 
auch orthochromatische Erythroblasten vorkommen. 


5) Der Differenzierungsgrad eines Giewebes ist durch den der 
maximal entwickelten Zellen gegeben. Die maximal entwickelten 
Zellen des Erythrozytengewebes befinden sich im Blut. Der Dif- 
ferenzierungsgrad eines roten Blutkorperchens kann aus dessen 
Hamoglobinkonzentration unter physiologischen Verhidltnissen 
bestimmt werden. Aus diesen Cegebenheiten folgt, dass der 
Durchschnittswert der Hamoglobinkonzentration der Blutzellen, 
d. h. das Verhiltnis Himoglobinmenge : Blutzellenvolumen, hier 
Sattigungsindex (ST) genannt, etn Massdes Dif- 
ferenzterungsgrades des Erythrozytenge- 
webes ist. 


6) Die grossen Blutzellen der frithesten Entwicklungsstadien 
werden sukzessiv durch kleinere ersetzt, die in eingetrocknetem 
Zustand stirkere Himoglobinfarbe zeigen als die grossen. Dies 
zeigt, dass die Himoglobinkonzentration der Blutzellen im Laufe 
der embryonalen Entwicklung zunimmt, d. h. das Maximum der 
Differenzierungskurve sich hebt (Diagramm 1). 
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7) Die zurzeit allgemein herrschende Auffassung von zwei 
biologisch artverschiedenen Generationen roter Blutkérperchen ist 
unbewresen. Die morphologischen Verdnderungen, welche die 
Blutzellen im Verlaufe der embryonalen Entwicklung erfahren, 
konnen eine Folge davon sein, dass der zentrale Teil des Erythro- 
zytengewebes einen immer hoheren Grad der Entwicklung er- 
reicht, und dass die Blutzellen als das End produkt des Entuick- 


lungsprozesses sich im Zusammenhang hiermit verindern., 
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IV. 


Knochenmark- und Blutstudien iiber 
die postembryonale Entwicklung des Erythro- 
zytengewebes beim Huhn. 


Material: 54 St. Hiihner, davon 17 St. 1 Tag alte Kiiken 
und 17 St. 14 Monate alte Hiihner. Die iibrigen Tiere in da- 
zwischenliegenden Altern. Rasse: Weisses Leghorn. 


VERSUCHSTECHNIK. 


Die Versuchstiere wurden durch Blutentziehung getétet. Danach wurden 
Ausstrichpriiparate und eingebettete Schnittpriiparate vom Knochenmark 
des oberen Teils des rechten Schenkelknochens angefertigt. Giemsafiirbung 
mit pH-Kontrolle von Farblésungen usw. nach HJARRE’s Methode. Schnitt- 
priiparate und Ausstrichpriiparate wurden in jedem Falle verglichen. In 
Ausstrichpriiparaten von den 1 Tag alten Kiiken und von den 14-monatigen 
Tieren wurde Zellenziihlung vorgenommen. 1000 Zellen wurden in jedem 
Priiparat geziihlt, und zwar folgende Zellarten: I) Retikulumzellen (RouR), 
II) Naegelizellen (»Myeloblasten»), I11) basophile, 1V) polychromatische und 
V) orthochromatische Erythroblasten, V1) Markretikulozyten, VII) Leuko- 
zyten mit Granula. Ferner wurde die Anzahl mitotischer Zellen festgestellt. 
Da es schwierig ist, eine mitotische Naegelizelle von einem basophilen 
Erythroblasten zu unterscheiden, sind diese bei der Mitosenziihlung zu einer 
Gruppe vereinigt worden (Differenzierungsgruppe II + III). Mitosen sind 
nicht angetroffen worden in Markretikulozyten und Retikulumzellen. Bei 
Tieren, bei welchen Zellen- und Mitosenziihlung vorgenommen wurde, wut 
den auch Hiimoglobingehalt, Anzahl roter Blutzellen sowie Fiirbeindex im 
kreisenden Blut nach den in Kapitel V genannten Methoden bestimmt. In 
diesen Fiillen wurde ferner die Erythrozytengrésse dadurch bestimmt, dass 
in Trockenpriiparaten mit Netzokular der Liingsdurchmesser der ovalfér 
migen Erythrozyten gemessen wurde (200 Zellen). Nach dem Mass des 
Liingsdurchmessers wurden die Erythrozyten in 6 Gréssengruppen einge 
teilt. Bei diesen Messungen sind verwendet worden Fluoritobjektiv 1/10 A 
App. 1,30 sowie Leitzokular 4, in das ein Quadratnetz mit Quadratseite 
0,5 mm einmontiert war. Zur Gréssengruppe a sind Blutzellen gerechnet 
worden, deren Liingsdurchmesser 1,4 Striche untersteigt, zur Gruppe ) 
Zellen mit Liingsdurchmesser grésser als 1,4 und kleiner als 1,6, Gruppe c 
grésser als 1,6 und kleiner als 1,8 usw. Um mit einer einzigen Zahl an 
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nihernd die Zellengrésse angeben zu kénnen, wurde folgende Rechnung 
angestellt: Die Zellenanzahl wurde multipliziert in Gruppe a mit 1, in — 
Gruppe & mit 2, in Gruppe ¢ mit 3 usw., und die Summe der resultierenden 

Produkte wurde durch 21 dividiert. Die sich so ergebende Zahl wird im 

folgenden als Gréssenzahl bezeichnet. 


Die Tabellen 1—3 geben das Resultat der Zellen- und Mito- 
senzihlungen im Knochenmark und die Tabellen 4—6 das Re- 
sultat der Blutuntersuchungen wieder. 

In der Gruppe VII finden sich nur Leukozyten und in den 
Gruppen ITI—VI nur rote Blutkérperchen. In der Gruppe II 
(Naegelizellen) kommen sowohl rote Zellen (Erythrogonien) 
wie andere Zellen (Granulogonien) vor. In der Gruppe I 
(sog. Retikulumzellen) finden sich wahrscheinlich auch Zellen, 
die dem Erythrozytengewebe zugehéren. Die Gesamtzahl geziihl- 
ter roter Blutkérperchen kann daher durch morphologische Un- 
tersuchungen nur anniihernd bestimmt werden. Bei der folgen- 
den gewebsbiologischen Erérterung sehe ich von den roten Blut- 
kérperchen in Gruppe I ab und rechne alle Zellen in Gruppe II 
als rote Blutkérperchen. Da fiir jedes Tier 1000 Zellen gezihlt 
worden sind, ist die Gesamtzahl gezihlter roter Blutkérperchen 
10 X Summe der Prozentzahlen in den Gruppen II—VI. In 
Ausstrichpriiparaten von Knochenmark, z. B. von Kiiken Nr. 1, 
sind, wie aus Tabelle 1 hervorgeht, in Gruppe II + IIT 28 + 
45, d. h. 73 Zellen geziihlt worden, in Gruppe IV 314, in Gruppe 
V 181 und in Gruppe VI 126 Zellen, d.h. insgesamt 694 rote 
Blutkérperchen. Die bei der Zellenziihlung angetroffene Anzahl 
mitotischer roter Blutkérperchen in den verschiedenen Differen- 
zierungsgruppen bei den verschiedenen Versuchstieren ist aus 
Tabelle 3 ersichtlich. 

Die Gréssenzahl fiir die 1 Tag alten Kiiken ist 3,74+0,459 
und fiir die 14 Monate alten Hiihner 2,87 + 0,659 (Tab. 5 u. 6). 


A. Wachstum. 


1. Die Wachstumsaktivitat des Erythrozytengewebes im Verhaltnis zu 
der des Granulozytengewebes. 

Bei Priifung eingebetteter Schnittpriiparate wurde konstatiert, 

dass eine sehr geringe Anzahl extravasal liegender Naegelizellen 
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(Granulogonien) Mitosen aufweisen. Daraus kann man 
sehliessen, dass die mitotischen Naegelizellen, die in Ausstrich- 
praparaten angetroffen werden, zum grossten Teil rote Blutkor- 
perchen (Erythrogonien) sind. Bei den Kiiken wurden ferner 
bei Zihlung von 4350 Leukozyten mit Granula 2 mitotische 
Zellen (0,05 %) und bei den Hiihnern bei Zihlung von 1750 
derartigen Leukozyten keine mitotischen Zellen (0,0 %) ange- 
troffen. Diese Prozentzahlen sind betriichtlich niedriger als die 
in Tab. 7 fiir das Erythrozytengewebe ausgerechneten. Die an- 
gefiihrten Beobachtungen sprechen dafiir, dass das Erythro- 


Tabelle 1. 


Zellenzihlung im Knochenmark von 1 Tag alten Kiiken. 


Die prozentuale Verteilung geziihlter Zellen auf die Gruppen J) Retikulum- 

zellen, II) Naegelizellen, III) basophile, IV) polychromatische, V) orthochro- 

matische Erythroblasten, VI) Markretikulozyten und VII) Leukozyten mit 
Granula. Fiir jedes Versuchstier sind 1000 Zellen geziihlt worden. 


Nummer 


des Tieres I II III IV V VI VII 
1,2 2,8 4,5 31,4 18,1 12,6 29,4 

2 2,9 5,1 9,0 22,2 21,0 13,9 25,9 

8; 38,1 4,8 6,1 30,3 16,8 9,7 29,2 

4 7 3,3 5,7 29,6 20,9 14,0 24,8 

5 2,5 3,4 5,9 34,9 17,5 11,6 24,2 

6}; 2,0 3,1 5,4 27,4 17,3 11,7 33,1 

| 23 3,3 5,6 32,0 19,3 13,3 24,3 

8| 22 | 34 4,9 26,6 20,7 15,3 26,9 

9) 1,0 2,8 3,4 23,0 18,7 24,3 26,8 

10 0,7 23 4,5 25,2 24,5 15,8 27,1 
11; 0,4 2,4 4,1 24,3 26,5 23,1 19,2 

12 i 27 5,4 30,5 18,3 15,1 26,3 

13 1,4 2,2 5,9 33,2 19,1 13,9 24,3 

14 1,6 2,9 5,8 32,3 18,0 15,2 24,2 

15 1,2 2,7 5,0 32,1 20,0 17,0 22,0 

16 2,2 3.8 4,6 30,2 17,1 18,9 28.2 
i7| 0,9 3,3 6.2 33,1 18,2 14,2 24,1 
Summe 28,9 54,2 92,0 498,3 332,0 259.6 435.0 


Mittelwert [1,7 +0 183,2 +0195,4 +0,28 29,3+ 0,90 19,5 + 0,62 15,3 + 0,90 25,6 + 0,74 
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zytengewebe grossere Wachstumsaktivitit hat als das Granulo- 
zytengewebe. Wihrend der ontogenetischen Entwicklung nimmt 
auch das Erythrozytengewebe im Knochenmark verhiltnismissig 
mehr an Grdésse zu als das Granulozytengewebe. Dies geht u. a. 
aus Tab. 1 und 2 hervor, welche zeigen, dass die Anzahl der 
Leukozyten mit Granula im Knochenmark prozentual grisser 
bei den jiingeren (25,6 + 0,74 %) als bei den ilteren (10,3 + 
0,81 %) Tieren ist. Die Anzahl Markretikulozyten (Gruppe V1) 
ist dagegen prozentual kleiner fiir die jiingeren Tiere (15,3 + 
0,90) als fiir die iilteren (50,8 + 1,32). Da also bei den letzteren 
die Prozentziffer fiir die Zellenanzahl in Gruppe VI gestiegen, 
die entsprechende Prozentziffer fiir Gruppe VII (Leukozyten 
mit Granula) dagegen gesunken ist, so folgt daraus, dass der 


Tabelle 2. 


Zellenzahlung im Knochenmark von 14 Monate alten Hiihnern. 


Die Bezeichnungen wie in Tab. 1. 


Nummer 


des Tieres I II III IV V VI Vil 
2,8 16,0 25,2 49,8 4,0 

2 0,6 1,5 2,4 91 33,7 420 | 10,7 

3); 0,4 2.2 14,7 22.6 478 | 123 

4 0,3 1,0 1,8 12,3 22,4 52.6 9,6 

5 0,4 1,2 2,0 11,7 21,4 53,3 | 10,0 

6 053 0,6 1,3 12,4 23,1 52,0 10,3 

7 Q,1 0 0,5 10,3 19,4 66.2 | 3,5 

8 0,5 1,0 1,4 11,0 21,1 52,0 13,0 

9 0,1 0,4 0,7 96 25.1 56,5 7.6 

10 0,3 0,7 2,4 14,6 24,0 444 13,6 

11 0,3 1,2 2:3 125 21,6 55,8 64 

12 0,2 0,6 i 13,0 Zi 2 50,7 13,1 

13 0,5 0,9 17 13,8 21,3 45,2 16,6 

14 0,4 0,4 1,3 15,0 22.9 49,9 10,1 

15 0,6 1,5 3,6 15,8 20,8 45,2 12,5 

16 0,3 0,7 2,1 14,1 22.3 51,6 8,9 

17 0,1 1,0 1,6 15,2 20,5 48.8 12,8 
Summe Ss. 14,8 31,2 231 ,1 388.6 863,38 | 175,0 


Mittelwert 0,3 +0,04.0,9 +0,11,1,8 +0,18 13,0 + 0,51 22,9+ 0,75 50,8 + 1,3210,3+ 0,81 
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Quotient Anzahl Markretikulozyten: Anzahl Leukozyten mit 
Granula im Knochenmark wihrend der ontogenetischen Ent- 
wicklung steigt (bei den Kiiken 0,6, bei den Hiihnern 4,9). Der 
Wert dieses Quotienten ist bedeutend héher fiir Huhn Nr. 7 
(18,9) als fiir die iibrigen gleichalten Versuchstiere. Wie unten 
gezeigt werden wird, weist dieses Tier auch in anderer Hinsicht 
Zeichen eines hédheren Reifegrades des Knochenmarks als 
die iibrigen gleichalten Versuchstiere auf. Der genannte Quotient 


Tabelle 3. 
Mitosenzahlung bei der Zellenzahlung im Knochenmark. 


Anzahl bei den Zellenzéhlungen angetroffener mitotischer Zellen in den 

Gruppen II + III (Naegelizellen und basophile Erythroblasten), IV (poly- 

chromatische) und V (orthochromatische Erythroblasten). In der Gruppe 
VI (Markretikulozyten) keine Mitosen. 


Nummer 1 Tag alte Kiiken 14 Monate alte Hiihner 
des Tieres | | 

II+III| IV Vv Il +111 IV V 

1 10 15 0 | 0 | 6 0 

2 11 8 0 | o 2 0 

3 9 8 0 1 4 0 

4 8 5 0 y 10 2 

5) 9 5 0 0 a 1 

6 9 2 0 2 8 3 

7 8 2 0 0 1 1 

8 7 8 0 1 4 0 

9 3 1 0 0 3 0 

10 5 9 0 0 7 0 

11 7 7 0 0 6 0 

12 7 2 0 0 8 1 

13 8 2 0 0 8 0 

14 10 9 0 0 6 4 

15 9 2 0 0 1 0 

16 7 3 0 2 6 3 

17 9 5 0 0 4 1 

Summe 136 93 0 | 8 88 16 
Mittelwert 8,0+0,45 5,5+0,89 0,0 | 05+0,19 5,2+0,61 | 0,94+0,312 
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scheint demnach bisweilen besser als das Alter des Tieres unter 
physiologischen Verhiltnissen als Mass fiir die Entwicklung des 


Knochenmarks verwendet werden zu kénnen, 


2. Die Wachstumsaktivitat des Erythrozytengewebes bei 1 Tag alten 
Kiiken und 14 Monate alten Hiihnern. 

Seit alters hat man bei der Beurteilung der Wachstumsakti- 

vitiit einer bésartigen Geschwulst als Mass die Anzahl Mitosen 

verwendet, die in den Sehfeldern der mikroskopischen Schnitte 


Tabelle 4. 


Blutwerte. 
Haimoglobin-% (Hb %), rote Blutkérperchen in Millionen in 1 emm Blut 
(N cmm) und Fdrbeindexr (Hb % /20 XN cmm) (F I). 


Nummer 1 Tag alte Kiiken 14 Monate alte Hiihner 
des Tieres — - 

Hb % N cmm F I Hb % N cmm F I 

1 53 1,59 1,67 71 2,89 1,23 

2 62 2,30 1,35 87 2,69 1,62 

3 65 2,01 1,62 82 3,38 1,21 

4 46 2,14 1,07 70 3,32 1,05 

5 65 1,92 1,69 73 2.98 1,22 

6 66 2,23 1,48 67 3,22 1,04 

7 59 2,53 1,17 82 3,42 1,20 

8 64 2,09 1,53 75 3,34 1,12 

9 62 2,14 1,45 72 2.98 1,21 

10 56 1,59 1,76 82 3,44 1,19 
11 60 1,88 1.60 80 3,34 1,20 
12 44 1,42 1,55 97 3,32 1,46 
13 52 1.52 1.82 85 3.28 1,30 
14 46 1,48 1,60 60 2.04 1,47 
15 50 1,36 1,84 75 3,17 1,18 
16 58 1,51 1,92 78 2,89 1,35 
17 46 1,39 1,65 81 3,04 1.33 


Summe 954 31,10 26,77 131 52,74 21,38 


7 
Mittelwert 56,1+1,79  1,83+0,077, 1,57+0,053, 77,5+2,03 3,10+0,077, 1,26+0,036 


Die 1 Tag alten Kiiken haben héheren Fiirbeindex, aber niedrigeren Hiimo- 
globinwert und geringere Anzahl roter Blutkérperchen als die iilteren Tiere. 


angetroffen werden: je grésser diese Anzahl, um so grisser die 
Wachstumsaktivitaét. Benutzt man diese Methode zu einem Ver- 
gleich der Wachstumsaktivitit des Erythrozytengewebes im 
Knochenmark bei Kiiken und Hiihnern, so kann bei Priifung der 
Schnitt- und Ausstrichpriiparate sogleich festgestellt werden, dass 
die Anzahl Mitosen bei den Kiiken betrichtlich grésser ist als 
bei den Hiihnern. Es ist ja auch zu erwarten, dass die Wachs- 
tumsaktivitit im jiingeren Erythrozytengewebe grésser sein wird 
als im ilteren. Bei einer tieferen gewebsbiologischen Analyse 
erscheint jedoch das Wachstumsproblem komplizierter, als es 
sich bei einer Schnittpriifung darstellt. Die Wachstumsaktivitit 


Tabelle 5. 
Gréssenbestimmung der roten Blutzellen im Blut von 1 Tag alten Kiiken. 
Die Tabelle zeigt die Verteiiung der roten Blutzellen nach dem Mass des 
Lingsdurchmessers auf sechs Gréssengruppen. Die kleinsten Zellen in 
Gruppe a, die gréssten in Gruppe f. Fiir jedes Versuchstier sind 200 
rote Blutzellen gemessen worden. 


a 
1 0 1 21 119 | 3 6 
2 1 5 21 130 40 3 
3 0 6 41 91 50 12 
4 1 11 44 118 22 4 
5 0 10 52 111 25 2 
6 2 8 43 91 56 0 
7 0 3 32 123 39 3 
8 0 8 46 117 27 2 
9 0 4 24 130 30 12 
10 1 3 33 101 56 6 
11 1 1 35 115 46 2 
12 1 13 37 127 17 5 
13 2 15 51 98 30 4 
14 1 11 93 92 3 0 
15 0 7 48 134 10 1 
16 0 8 43 120 25 4 
17 2 14 32 109 41 2 
Summe 12 128 696 1926 570 «| 
Mittelwert 0.7+0.19 7,5+1,04 40,9+3,89  113,3+3,35, 33,64+3,74 | 4,0+0,82 
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eines Gewebes oder einer Geschwulst wird durch die Anzahl 
Mitosen pro Zeiteinheit bestimmt. Man muss daher bei einer 
auf die Mitosenanzahl in einem gegebenen Augenblick gegriin- 
deten Bestimmung der Wachstumsaktivitit auch den Geschwin- 
digkeitsbegriff in die Rechnung einbeziehen. Ist die Geschwin- 
digkeit, mit der die Zellteilung geschieht, grésser bei den 
Hiihnern als bei den Kiiken, so braucht die geringere Anzahl 
Mitosen, die in einem gegebenen Augenblick angetroffen wird, 
nicht eine geringere Anzahl Mitosen pro Zeiteinheit, d. h. eine 


Tabelle 6. 


Dieselben Gréssenbestimmungen im Blut von 14 Monate alten Hiihnern. 


Die Bezeichnungen wie in Tab. 5. 


a b d e f 

i 8 44 126 21 oo 

| 2 1 36 136 26 1 0 
| 3 1 16 119 | 58 6 0 
4 3 | 42 | 123 | 32 0 0 
5 3 32 | 137 | 27 1 0 

6 2 11 | 194 56 7 0 

7 20 79 | 64 | 34 3 0 

8 0 14 | 97 | 82 6 1 

9 5 37 | | 24 | oO 

10 9 20 107 62 2 | oO 

11 12 34 | = 102 49 2 1 

12 10 24 «| 115 | 45 6 0 

13 0 11 | 100 | 81 8 0 

14 3 16 122 | 52 5 2 

15 29 79 77 19 2 1 

16 5 26 123 55 1 0 

17 1 44 111 39 { 1 


Summe 105 565 1917 | 762 55 6 
Mittelwert 6,2+1,57 | 33,2+4,84 |112,8+4,72| 44,8+4,60 | 3,2+0,62 | 0,4+0,13 


Mit steigender Entwicklung Abnahme der Anzahl der grossen unter gleich- 
zeitiger Zunahme derjenigen der kleinen Erythrozyten (»Linksverschie- 
bung», d- h. Verschiebung nach dem Nullpunkt der Price-Jones’schen 
Kurve zu). 
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geringere Wachstumsaktivitiit, zu bedeuten. Von dieser even- 
tuellen Fehlerquelle, die, wenn sie vorhanden, schwer, um nicht 
zu sagen unmoglich, zu eliminieren ist, sehe ich im folgenden ab. 
Fiir die Zellenanzahl eines Gewebes ist nicht nur entscheidend, 
wieviel Zellen durch mitotische Teilung neu hinzukommen, son- 
dern auch wieviel Zellen verbraucht worden oder sonstwie aus 
dem Gewebe verschwunden sind. Vergleicht man zwei Entwick- 
lungsstadien und ist der Zellenabgang in dem einen Stadium 
grésser als in dem anderen, so gibt der Quotient Anzahl Mitosen: 
Anzahl Zellen nicht ein vergleichbares Mass fiir die Wachstums- 
aktivitit ab. Sieht man auch von dem Zellenabgang ab, so kann 
man dureh Feststellung der Anzahl Mitosen, die auf eine be- 
stimmte Anzahl Zellen entfallen, ein approximatives Mass fiir 
die Wachstumsaktivitiit erhalten. Die angestellten Zellen- und Mi- 
tosenziihlungen erméglichen es, den Quotienten Anzah] Mitosen : 
Anzahl Zellen fiir den Knochenmarkteil des Erythrozytengewe- 
bes festzustellen. Wie oben bemerkt, werden die Zellen in den 
Differenzierungsgruppen IT + III, IV, V und VI als Knochen- 
markteil des Erythrozytengewebes gerechnet. Das Resultat die- 
ser Berechnung geht aus Tab. 7 hervor. 

Aus Tab. 7 ist ersichtlich, dass die Anzahl mitotischer Zellen, 
ausgedriickt in % der Zellenanzahl fiir die 1 Tag alten Kiiken, 
1,9 + 0,17 % und fiir die 14 Monate alten Hiihner 0,7 + 0,11 % 
ist. Die erhaltenen Werte gelten jedoch nur fiir den Knochen- 
markteil des Erythrozytengewebes. Der Quotient Anzahl Mito- 
sen: Anzahl Zellen ist ein Mass der Wachstumsaktivitiit eines 
Gewebes nur unter der Voraussetzung, dass es sich um das ganze 
Gewebe handelt. Der periphere Teil des Erythrozytengewebes 
muss daher auch mitgerechnet werden. Im Blut finden sich 
keine mitotischen Zellen, und die Zellenanzahl pro Volumen- 
einheit Blut ist grésser bei den Hiihnern als bei den Kiiken. 
Das Verhiltnis Knochenmark: Blut ist ferner kleiner bei den 
Hiihnern als bei den Kiiken. Hieraus folgt, dass, auch wenn 
der periphere Teil mitgerechnet wird, der Wert des Quotienten 
Anzahl] Mitosen: Anzahl Zellen fiir das Erythrozytengewebe 
grésser ist bei den Kiiken als bei den Hiihnern. 
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3. Die Wachstumsaktivitat der verschiedenen Teile des 
Erythrozytengewebes. 

In Tab. 7 ist der Quotient Anzahl Mitosen: Anzahl Zellen fiir 
den Knochenmarkteil des Erythrozytengewebes, als Einheit ge- 
fasst, ausgerechnet worden. Eine ihnliche Berechnung ist fiir 
jede einzelne Differenzierungsgruppe angestellt worden. Die 
Tabellen 8, 9 und 10 zeigen die betreffenden Werte fiir die 
Differenzierungsgruppen II + III, IV und V. 


Die Prozentziffern in Tab. 8—10 weisen in die Richtung, 


Tabelle 7. 


Der Quotient Anzahl Mitosen: Anzahl Zellen fiir den Knochenmarkteil 
des Erythrozytengewebes. 

Gesamtzahl gezéhiter roter Blutkérperchen in den Gruppen II—VI (A), 
Anzahl unter diesen angetroffener mitotischer Zellen (B) und Anzahl mito- 
tischer Zellen, ausgedriickt in % der Zellenanzahl ( B xX 100 — C). 

A 


1 Tag alte Kiiken 14 Monate alte Hiihner 


Nummer 
des Tieres 


A B C A B Cc 

1 694 25 3,6 955 6 0,6 

2 712 19 2,7 887 2 0,2 

3 677 17 2,5 877 5 0,6 

4 735 13 1,8 901 14 1,6 

5 733 14 1.9 896 5 0.6 

6 649 11 1,7 894 13 1,5 

7 735 10 1,4 964 2 0,2 

8 709 15 2. 865 5 0,6 

9 722 4 0.6 23 3 0,3 

10 722 14 1,9 861 7 0,8 

11 804 14 1,7 933 6 0.6 

12 720 9 1,3 867 9 1,0 

13 743 10 1,3 829 8 1,0 

14 742 19 2.6 895 10 i3 

15 768 11 1,4 869 1 01 

16 746 10 1,3 | 908 11 1,2 

17 750 14 1,9 881 5 0,6 

Summe | 12361 | 229 | 31,7 15205 112 12,6 
Mittelwert | 727 + 8,2 | 13,5 + 1,14 1,940,17 %| 894 + 8,2 | 6,6 + 0,90 |0,740,11% 
71 


dass bei steigender Entwicklung die Zellteilungsaktivitat in den 
niedrigeren Differenzierungsgruppen abnimmt, in den hoheren 
dagegen zunimmt. Handelt es sich um die Wachstumsaktivitit 
einzelner Differenzierungsgruppen, so kann jedoch der Quotient 
Anzahl Mitosen: Anzahl Zellen nicht direkt als Mass der Wachs- 
tumsaktivitiit benutzt werden. Dies ergibt sich aus nachstehen- 
der gewebsbiologischer Diskussion. 

Im postembryonalen Stadium entstehen neue rote Blutkér- 
perchen unter physiologischen Verhiiltnissen, d.h. wenn patho- 
logische Determination ausgeschlossen ist, nur durch Wachstum, 
dadureh niimlich, dass ein rotes Blutkérperchen sich teilt und 


Tabelle 8. 
Der Quotient Anzahl Mitosen: Anzahl Zellen fiir Differenzierungs- 
gruppe II + III (Naegelizellen und basophile Erythroblasten). 


Die Bezeichnungen wie in Tab. 7. 


14 Monate alte Hiihner 


1 Tag alte Kiiken 


Nummer 
des Tieres | A | B C A B C 
1 73 10 13,7 45 0 0 
2 141 11 7a 39 0 0 
3 109 9 8,3 26 1 3,8 
4 99 8,9 28 2 Se 
5 93 9,2 32 0 


8,6 


8 9,9 26 0 0 
14 87 10 11,5 17 0 0 
15 77 9 11,7 51 0 0 
16 84 7 8,3 26 2 7.6 
17 95 9 9,5 28 0 0 


Summe| 1462 | 136 (158,5) 460 | (33,: 
Mittelwert (86,0 + 4,33 | 8,0 + 0,45 |9,3+0,47% 27,1 + 2,71 | 0,5 + 0,19 (2, 
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ZW 
zy 
ph 
de 
tu 
D 
ar 
de 
st 
bl 
E 

| 85 9 10,6 19 3 10,5 
89 8 9,0 5 0 0 
8 83 7 8,4 24 1 4,2 
9 62 3 4,8 11 0 0 
10 67 5 7,5 31 0 0 
11 65 7 10,8 34 0 0 
12 81 - | 18 0 0 
s0 % 


zytengewebe in seiner Gesamtheit untersucht und von dem 
physiologischen Zellenabgang usw. abgesehen wird, kann daher 
der Quotient Anzahl Mitosen: Anzahl Zellen als Mass der Wachs- 
tumsaktivitit des Gewebes 
Differenzierungsgruppen, fiir sich betrachtet, liegen die Dinge 
anders. Neue, einer bestimmten Differenzierungsgruppe, z. B. 
der der polychromatischen Erythroblasten, angehdrige Zellen ent- 
stehen nicht nur dadurch, dass ein polychromatischer Erythro- 
blast sich teilt, sondern auch dadurch, dass ein basophiler 
Yrythroblast (Diff.-gr. III) sich zw einem polychromatischen 


Der Quotient Anzahl Mitosen: Anzahl Zellen fiir Differenzierungs- 
gruppe IV (polychromatische Erythroblasten). 


Nummer 
des Tieres 


oF 


on 


Summe 
Mittelwert |293,1+9,04| 5,5 + 0,89 | 1,9+0,32 % |130,1+5,05 | 5,2 + 0,61 4,040.46 % 


A 


Die Bezeichnungen wie in Tab. 7. 


1 Tag alte Kiiken 


zwei Tochterzellen aus ihm hervorgehen. Wenn das Erythro- 


verwendet werden. 


Tabelle 9. 


Fiir einzelne 


14 Monate alte Hiihner 


B c A B ( 
314 15 4,8 160 6 3,8 
222 8 3,6 91 2 2,2 
303 8 2,6 147 4 2.7 
296 5 1,7 123 10 8,1 
349 5 1,4 117 4 3,4 
274 2 7 124 8 6.5 
320 2 0,6 103 1 1,0 
266 8 3,0 110 4 3.6 
230 1 0,4 96 3 3.1 
252 9 3.6 146 7 4.8 
243 7 2.9 125 6 4.8 
305 2 0,7 13 8 6.2 
332 2 0.6 138 8 5.8 
323 9 2,8 150 6 4.0 
321 2 0,6 158 1 0.6 
302 3 1,0 141 6 4.3 
331 5 1,5 152 4 2.6 
4983 93 32,5 2211 88 67,5 


9 
10 
11 
12 
13 
14 
15 
16 
17 
iv 


(Diff.-gr. IV) differenziert. Je rascher dieser Prozess ge- 
schieht, um so grésser wird die Zellenzahl in Gruppe IV. Ande- 
rerseits nimmt die Zellenzahl in der Gruppe dadurch ab, dass 
polychromatische LErythroblasten sich zu orthochromatischen 
differenzieren, und diese Abnahme wird um so grdsser, je rascher 
dieser Prozess sich abspielt. Vergleicht man nun zwei Entwick- 
lungsstadien, z. B. 1 Tag alte Kiiken und 14 Monate alte Hiihner, 
so ist der Quotient Anzahl Mitosen : Anzahl Zellen fiir die 
verschiedenen Differenzierungsgruppen nicht nur durch die 
Anderung der Wachstumsaktivitit beeinflusst worden, sondern 
auch durch die Anderung des Differenzierungsprozesses, d. h. des 
Typs der Differenzierungskurve. Bevor diese Fragen weiter 
behandelt werden, soll daher iiber Beobachtungen betreffs der 
Differenzierung des Erythrozytengewebes bei Kiiken und bei 
Hiihnern berichtet werden. 


Tabelle 10. 


Der Quotient Anzahl] Mitosen: Anzahl Zellen fiir Differenzierungs- 
gruppe V (orthochromatische Erythroblasten) bei 14 Monate alten 
Hihnern, 


Die Bezeichnungen wie in Tab. 7. 


Nummer des Tieres A B C 
+ 22 2 0,89 
5 214 1 0,47 
6 231 3 1,30 
7 194 1 0,52 
12 212 1 0,47 
14 229 4 1,75 
16 223 3 1,35 
17 205 1 0,49 
Ubrige neun Tiere 2154 0 0 
Summe 3886 16 7,24 
Mittelwert 229 + 7,5 0,94 + 0,31 0,43 + 0,13 % 


Bei den 1 Tag alten Kiiken wurden bei Ziihlung von 3320 orthochroma 
tischen Erythroblasten keine mitotischen Zellen angetroffen. 
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B. Differenzierung. 


Schon lange ist es bekannt, dass, je jiinger das Individuum, 
um so grésser die prozentuale Anzahl der »Myeloblasten» 
im mensehlichen Knochenmark ist (Narertr 1900, 1923, 
Scurippe 1907, 1908, Horwitz 1904). Dasselbe biologische 
Prinzip hat Danrscuaxorr (1909) beim Huhn nachgewiesen, 
und die Richtigkeit der letzteren Beobachtung wird unten be- 
stitigt. Wie aus den Tab. 1 und 2 hervorgeht, rimmt beim 
Huhn die Anzahl hochdifferenzierter roter Blutkérperchen im 
Knochenmark mit steigender ontogenetischer Entwicklung auf 
Kosten der weniger differenzierten zu, d. h. eine Rechtsver- 
schiebung (ArnetH) der Zellenzusammensetzung tritt ein, Dies 
liisst sich deutlicher zeigen, wenn in Tab. 1 und 2 Retikulum- 
zellen und Leukozyten mit Granula ausgeschaltet werden und 
erneut eine prozentuale Bestimmung der iibrigbleibenden Zell- 


Tabelle 11. 


Die Zellenzusammensetzung des Knochenmarkteils des Erythrozyten- 


gewebes bei 1 Tag alten Kiiken und 14 Monate alten Hiihnern. 
Gesamtanzahl gezihlter Zellen (G) und prozentuale Verteilung (%) auf 
die Differenzierungsgruppen II—VT. 


Differenzierungsgruppen | 1 Tag alte Kiken | 


14 Monate alte | 


Hiihner 

G| % | G | % | 

| | 
Naegelizellen (II)| 542] 4,4+0,28} 148 1,040,12/(Abnahme TT 
Basophile E. (III)} 920] 7,5+0,41} 312] 2,1+0,20)( » 72 


Polychromatische E.(I[V)} 4983} 40,4+1,25] 2221] 14,6+0,61 
OrthochromatischeE.(V)| 3320] 26,8+0,72] 3886] 25,6+0.s6 


( » 64 
(Kein Unter- 
schied) 


Markretikulozyten (VI)| 2596] 20,9+1,10} 8638 56,7+1,14|(Zunahme 171 %) 


Summe 12361 | 100.0 15205 |100,0 


Mit steigender Entwicklung Rechtsverschiebung der Zellenzusammenset- 
zung infolge von Abnahme der niedrigdifferenzierten Zellen (Naegeli- 
zellen, basophilen und polychromatischen Erythroblasten) und Zunahme der 
hochdifferenzierten Zellen (Markretikulozyten). Die prozentuale Abnahme 
ist um so grésser, je niedriger die Differenzierung ist (vgl. Diagramm 1). 
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gruppen ausgefiihrt wird. Tab. 11 gibt die Werte an, die bei 
einer solehen Umrechnung erhalten werden. 

Aus Tab. 11 geht hervor, dass mit steigender Entwicklung 
Rechtsverschiebung der Zellenzusammensetzung infolge von 
Abnahme der niedrigdifferenzierten Zellen eintritt. Die prozen- 
tuale Abnahme ist um so grosser, je niedriger die Differen- 
zierung ist (Naegelizellen 77 %, basophile 72 % und polychro 
matische Erythroblasten 64 %). Keine sichere Abnahme von 
orthochromatischen Erythroblasten. Die Markretikulozyten zei 
gen eine kriiftige Zunahme (171 %). 

Bei morphologischer Untersuchung von <Ausstrichpriiparate: 
von Knochenmark verschiedenaltriger Tiere hat ferner fol 
gendes festgestellt werden kénnen. 

1 Tag alte Kiiken. 

Der Verlauf der Differenzierung himoglobinfreier rote: 
Blutkérperchen (Erythrogonien und _ basophiler LErythro 
blasten) zu polychromatischen Erythroblasten kann oft in dem 
selben Zellenverband durch kontinuierliche Ubergangsforme: 
hin verfolgt werden. 


Altere Kiiken. 


Der ganze Verlauf der Differenzierung von Erythrogonien zu 
Erythrozyten kann durch kontinuierliche Ubergangsformen hi: 
verfolgt werden (Abb. 6 a und 6 b). 


14 Monate alte Hiihner. 


Wenige oder keine Ubergangsformen zwischen hiimoglobin 
freien und hiimoglobinhaltigen roten Blutkérperchen, die sic! 
als distinkt verschiedene Zelltypen darstellen. 

Im Hinblick auf friihere Skelett- und Dentinuntersuchunge! 
habe ich diese Beobachtungen folgendermassen gedeutet. Fi: 
die Differenzierung des Erythrozytengewebes gilt dassell 
Akzelerationsprinzip wie fiir die Skelettgewebe, d. h. di 
niedrigdifferenzierten roten Blutkorperchen durchlaufen in 
Zusammenhang mit steigender ontogenetischer Entwicklung de: 
Differenzierungsprozess immer rascher (Diagramm 1). 

Beim Studium der embryonalen Entwicklung des Erythro 
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zytengewebes wurde bemerkt, dass die grossen roten Blutzellen 
der friihesten Entwicklungsstadien sukzessiv durch kleinere -er- 
setzt werden, die in eingetrocknetem Zustand stiirkere Hiimoglo- 
binfarbe aufweisen als die grossen, Auf diese Beobachtung 
wurde der Schluss gegriindet, dass der Differenzicrungsgrad des 
Erythrozytengewebes im Laufe der embryonalen Entwicklung 
steigt. Vergleicht man nun eingetrocknete rote Blutzellen von 1 
Tag alten Kiiken mit solehen von 14 Monate alten Hiihnern, so 
zeigen die der jiingeren Tiere nicht eine schwiichere, sondern 
eher eine stirkere Himoglobinfarbe als die der ilteren Tiere. 
Wenn grosse rote Blutzellen in eingetrocknetem Zustand stirkere 
Himoglobinfarbe zeigen als kleine, kénnen jedoch daraus keine 
Schliisse auf die Himoglobinkonzentration gezogen werden. Das 
Kiikenblutkérperchen ist grésser (Tab. 5 und 6), und der Fiarbe- 
index, der ein Mass fiir die Gewichtsmenge Himoglobin in den 
Blutzellen abgibt, ist hGher bei den Kiiken als bei den Hiihnern 
(Tab. 4). Das Kiikenblutkérperchen hat infolge seiner Grésse 
eine gréssere Gewichtsmenge Himoglobin als das Hiihnerblut- 
kérperchen. Wenn ersteres eintrocknet, konzentriert sich die 
grosse Menge auf die Fliche, und das Blutkérperchen zeigt daher 
in eingetrocknetem Zustand starke Himoglobinfarbe. Dies be- 
deutet also nur, dass die Hiimoglobinkonzentration der Fliche 
eross ist, nicht aber dass die des Volumens, d. h. S I, gross sei. 
FI nimmt beim Huhn ab, weil die Blutkérperchen kleiner 
werden und so eine geringere Gewichtsmenge Hiimoglobin er- 
halten. Der niedrige Firbeindex der ilteren Tiere bedeutet also 
nicht, dass der Grad der Differenzierung des Erythrozyten- 
gewebes vom jiingeren Stadium zum ilteren hin abfalle. Der 
I J-Abstieg ist nur ein Ausdruck dafiir, dass der Differenzie- 
rungsgrad des Gewebes so wenig gestiegen ist, dass die Zunahme 
der Hiimoglobinkonzentration nicht hinreicht, um die Verminde- 
rung der Gewichtsmenge Himoglobin in der Blutzelle zu kom- 
pensieren, welche infolge einer Gréssenabnahme der letzteren ein- 
getreten ist. Beim Schwein liegen die Dinge anders, da hier, wie 
im folgenden gezeigt werden wird, F I nach einem gewissen 
Entwicklungsstadium ansteigt, obgleich die roten Blutzellen 
kleiner werden. 
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Die Ergebnisse der oben referierten Studien iiber Knochen- 
mark und Blut beim Huhn im postembryonalen Stadium kénnen 
folgendermassen zusammengefasst werden. Im Laufe der Ent- 
wicklung: 

1) nimmt im Knochenmark der Wert des Quotienten Anzahl 
Markretikulozyten : Anzahl granulierter Leukozyten zu (Tab. 1 
und 2); 

2) nimmt der Wert des Quotienten Anzahl Mitosen : Anzahl 
Zellen im Erythrozytengewebe ab (Tab. 7) ; 

3) nimmt der Wert dieses Quotienten fiir die niedrigeren 
Differenzierungsgruppen des Erythrozytengewebes ab, wiihrend 
er gleichzeitig fiir die hdheren zunimmt (Tab. 8, 9 und 10) ; 

4) nimmt die Anzahl der Zellen in den niedrigeren Differen- 
zierungsgruppen des Gewebes ab, wiihrend sie gleichzeitig in den 
héheren zunimmt (Tab. 11) ; 

5) nimmt die Grésse der Blutzellen ab (Tab. 5 und 6) ; 


6) nimmt der Fiarbeindex im Blut ab (Tab. 4), wihrend 
gleichzeitig 


7) die Hiimoglobinmenge und die Anzahl roter Blutzellen pro 


Volumeneinheit zunehmen (Tab. 4). 


Sowohl bei den rein morphologischen Studien wie bei den Zellen- und 
Mitosenziihlungen und den Blutuntersuchungen konnte festgestellt werden, 
dass das Huhn Nr. 7 (Tab. 2) wesentliche Abweichungen von den iibrigen 
gleichalten Versuchstieren aufwies. Die Anwesenheit dieses Versuchs- 
tiers hatte bei den Berechnungen der Durchschnittswerte eine oft 
betriichtliche Erhéhung der mittleren Fehler zur Folge. Die Abweichungen 
in Tab. 2, 3, 4, 6, 7, 8, 9 und 11, zusammengehalten mit den 7 obene 
wihnten Punkten, weisen siimtlich darauf hin, dass das Erythrozyten- 
gewebe bei dem Huhn Nr. 7 in seiner Entwicklung weiter gelangt ist als 
bei den tibrigen Versuchstieren gleichen Alters. Beim 14 Monate alten 
Huhn scheint demnach das Erythrozytengewebe noch nicht seine volle 
Entwicklung erreicht zu haben. Huhn Nr. 7 kann als Beispiel fiir Kno- 
chenmark und Blut in iilteren Entwicklungsstadien verwendet werden. 
Wahrscheinlich wiire es richtiger gewesen, dieses Tier aus der Ver 
suchsreihe auszuschliessen. Aus gewebsbiologischem Gesichtspunkt ist dei 
Fall von Interesse, da er zeigt, dass zwischen dem Alter eines Indi- 
viduums und der Entwicklung seiner Gewebe bisweilen eine Inkongruenz 
bestehen kann. 


Die in den Punkten 1—7 angefiihrten Beobachtungen sollen 
nunmehr nach dynamisch-biologischen Grundsiitzen diskutiert 
werden. 
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C. Der Begriff »effektives Wachstum des Erythrozyten- 
gewebes>. 


Auf den Zusammenhang zwischen dem Wachstum des Erythro- 
zytengewebes und seiner Differenzierung haben bereits friiher 
Forscher hingewiesen, die die physiologische Entwicklung dieses 
Gewebes studiert haben. Maximow (1927) hilt diesen Zusam- 
menhang fiir sehr intim und meint, dass ein rotes Blutkérperchen, 
um einen bestimmten Grad von Differenzierung zu erreichen, 
eine bestimmte Anzahl] Mitosen durchmachen muss. Meine eige- 
nen Studien iiber die Stérung der Gewebsentwicklung bei perni- 
zidser Aniimie und anderen sog. grosszelligen Aniimien sprechen 
gegen die Richtigkeit dieser Behauptung. Gestiitzt auf Studien 
der Entwicklung des Hiihnerknochenmarks im embryonalen und 
im postembryonalen Stadium, bemerkt Danrscuakorr (1910), 
dass orthochromatische Erythroblasten erst in einem verhiiltnis- 
missig spiiten Entwicklungsstadium sich teilen. Meine eigenen 
Beobachtungen sprechen dafiir, dass dieser Satz richtig ist. In 
den allerfriihesten Entwicklungsstadien trifft man, wie oben 
erwihnt, keine mitotischen orthochromatischen Erythroblasten 
an. So miissen Ausstrichpraparate von dem Knochenmark 1 Tag 
alter Kiiken sorgfiltig durchsucht werden, ehe es gelingt, eine 
solehe Zelle anzutreffen. In den Knochenmarkpriparaten von 14 
Monate alten Hiihnern kommen sie dagegen ziemlich zahlreich 
vor. Diese Tatsachen sprechen dafiir, dass mit steigender onto- 
genetischer Entwicklung die Wachstumsaktivitit in der Gruppe 
orthochromatische Erythroblasten zunimmt. Fiir die Diskus- 
sion der Wachstumsaktivitit in den verschiedenen Differenzie- 
rungsgruppen bei 1 Tag alten Kiiken und 14 Monate alten Hiih- 
nern kann man als Unterlage die oben referierten Zellen- und 
Mitosenzihlungen verwenden. Bemerkt sei jedoch, dass der in- 
time Zusammenhang zwischen dem Wachstum und der Differen- 
zierung des Erythrozytengewebes eine ziffernmissige Behand- 
lung dieser Wachstumsprobleme in hohem Grade erschwert. Tab. 
12 gibt eine Zusammenstellung der Werte des Quotienten Anzahl 
Mitosen: Anzahl Zellen (Tab. 8, 9 und 10) fiir die verschiedenen 
Differenzierungsgruppen. 
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Tabelle 12. 


Der Quotient Anzahl Mitosen : Anzahl Zellen fiir Differenzierungs- 

gruppe II + III (Naegelizellen und basophile Erythroblasten), IV 

(polychromatische) und V (orthochromatische Erythroblasten) bei 1 
Tag alten Kiiken und 14 Monate alten Hiihnern. 


Anzahl mitotischer Zellen, ausgedriickt in % der Zellenanzahl. 


Entwicklungsstadium | IV 
1 Tag alte Kiiken .... 9,3 + 0,47 1,9 + 0,82 0,0 
14 Monate alte Hiihner 2,0 + 0,80 4,0 + 0,46 0,43 + 0,13 


‘Abnahme 79 von 
| 0 auf 0,43 


Aus der frtiheren Diskussion geht hervor, dass der Quotient 
Anzahl Mitosen : Anzahl Zellen fiir die verschiedenen Differen- 
zierungsgruppen sich im Laufe der ontogenetischen Entwicklung 
iindert nicht nur durch Anderung der Zellteilungsaktivitit, son- 
dern auch durch Anderung des T'yps der Differenzierungskurve. 
Im selben Masse, wie die Kurve vom embryonalen zum adulten 
Typ iibergeht, nimmt die Anzahl der Zellen in den niedrigeren 
Differenzierungsgruppen ab, und in diesen Gruppen steigt der 
Wert des Quotienten Anzahl Mitosen : Anzahl Zellen infolge des 
Differenzierungsprozesses. In Differenzierungsgruppe IT + III 
ist der Quotient Anzahl] Mitosen: Anzahl Zellen griésser bei den 
Kiiken (9,3 = 0,47) als bei den Hiihnern (2,0 + 0,80). Da die 
Anderung der Differenzierungskurve den Wert des Quotienten 
mehr fiir die Hiihner als fiir die Kiiken erhéht, kann der nied- 
rigere Wert bei den Hiihnern nur bedeuten, dass die Zellteilungs- 
aktivitit in Gruppe II + III abgenommen hat. In Differenzie- 
rungsgruppe IV ist der Quotient grésser fiir die Hiihner (4,0 + 
0,46) als fiir die Kiiken (1,9 + 0,32). Der héhere Wert bei den 
Hiihnern kann ebensowohl durch den Differenzierungsprozess 
wie dureh vermehrte Zellteilungsaktivitit hervorgerufen sein. 
Der héhere Quotient braucht daher nicht zu bedeuten, dass die 
Zellteilungsaktivitit in Gruppe IV bei den Hiihnern zugenom- 
men hat. In Differenzierungsgruppe V ist der Quotient fiir die 
Hiihner (0,43 + 0,31) gleichfalls grésser als fiir die Kiiken, in 
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deren Knochenmark vereinzelt mitotische orthochromatische 
Erythroblasten vorkommen. In dieser Gruppe ist dagegen die 
Zellenanzahl die gleiche in beiden Entwicklungsstadien. Da der 
hdhere Wert bei den Hiihnern nicht dadurch hervorgerufen wor- 
den ist, dass die Zellenanzahl infolge des Differenzierungsprozes- 
ses abgenommen hat, so kann das nur bedeuten, dass die Zelltei- 
lungsaktivitiit in der Gruppe zugenommen hat. 

Die obige gewebsbiologische Diskussion fiihrt zu dem Schluss, 
dass in demselben Masse, wie die ontogenetische Entwicklung 
fortschreitet, die Zellteilungsaktivitiit in den niedrigeren Diffe- 
renzierungsgruppen abnimmt, wihrend sie gleichzeitig in den 
hoheren zunimmt. Morphologische Beobachtungen iiber Knochen- 
mark im postembryonalen Stadium stiitzen diese Annahme. 

In Ausstrichpriparaten von jugendlichem Iiihnerknochen- 
mark findet man oft Bilder mit einer Naegelizelle in direktem 
Kontakt mit zwei basophilen Erythroblasten, die den Eindruck 
soeben durch Teilung entstandener Schwesterzellen machen 
(Abb. 6 a und 6 b). Diese Bilder habe ich wie folgt gedeutet : 
fin Erythrogon hat sich geteilt, wodurech zwei Tochterzel- 
len entstanden sind. Von diesen ist die eine auf dem Erythro- 
gonstadium stehengeblieben, wiihrend die andere sich nicht 
nur zu einem basophilen Erythroblasten differenziert, sondern 
sich auch geteilt hat. Die niedrigdifferenzierte Zelle ist ungeteilt 
geblieben, wiihrend die héherdifferenzierte sich geteilt hat. Diese 
morphologischen Beobachtungen im Zusammenhang mit der Mi- 
tosenzihlung haben zu dem Schluss gefiihrt, dass fiir das Hrythro- 
zytengewebe ein anderes Wachstumsprinzip Geltung hat als z. B. 
fur das Dentingewebe. 

Wenn die Dentinzelle die Wachstumszone (Abb. 1) verlassen 
hat, hért sofort die Zellteilung auf, und die Differenzierung 
beginnt. Die Wachstumszone des Dentingewebes verbleibt also 
immer in den undifferenzierten Gewebsteilen. Bei Erythrozyten 
gewebe liegt die Sache anders. 

In den friihesten Entwicklungsstadien teilen sich zwar nur 
niedrigdifferenzierte rote Blutkérperechen, und die mehr hiimo- 
globinhaltigen Zellen differenzicren sich zu roten Blutzellen 
ohne Teilung. In demselben Masse, wie die ontogenetisehe Ent- 
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wicklung fortschreitet, beginnen auch héherdifferenzierte Blut- 
kérperchen sich zu teilen. Die Wachstumsaktivitiit in niedrige- 
ren Differenzierungsgruppen nimmt ab, indem sie gleichzeitig in 
den héheren zunimmt. Die Wachstumszone breitet sich auf diese 
Weise aus und erfihrt eine Verschiebung nach der differenzier- 
ten Seite hin. Diesen biologischen Prozess nenne ich im folgen- 
den Rechtsverschiebung der Wachstumszone. Da das rote Blut- 
kérperchen mit jeder neuen Zellteilung kleiner wird (ein Erythro- 


gon ist grésser als ein basophiler Erythroblast usw.), bringt die 
Rechtsverschiebung der Wachstumszone mit sich, dass die Blut- 
zellen, als das Endprodukt des Entwicklungsprozesses darstel- 
lend, kontinuierlich an Grésse abnehmen (Tab. 5 und 6). Gleich- 
zeitig nehmen sie an Zahl zu (Tab. 4). Mit der Erhéhung des 
Maximums der Differenzierungskurve ist ferner gegeben, dass 
die Himoglobinkonzentration der Blutzellen steigt. Einer gros- 
sen roten Blutzelle mit geringer Hiimoglobinkonzentration 
wihrend des friiheren Stadiums des Individuums entsprechen da- 
her in einem spiiteren Stadium mehrere kleinere Blutzellen mit 
grésserer Hiimoglobinkonzentration (Abb. 15). 

Betont sei jedoch, dass die Anzahl roter Zellen pro Volumen- 
einheit Blutfliissigkeit nicht nur durch die Entwicklung des 
Erythrozytengewebes im zentralen Teil bestimmt wird, sondern 
auch durch den Bedarf des Organismus an Hiimoglobin im Blut 
(vgl. unten). Fiir die temporiire Zellenzahl des Erythrozyten- 
gewebes in Knochenmark und Blut ist es ferner von keiner Be- 
deutung, ob eine hoch oder niedrig differenzierte _Knochenmark- 
zelle sich teilt. In beiden Fiillen entstehen aus der Mutterzelle 
nur zwei Tochterzellen, Die Rechtsverschiebung der Wachstums- 
zone bedeutet jedoch, dass ein differenziertes rotes Blutkérper- 
chen im Knochenmark, z. B. ein orthochromatischer Erythro- 
blast, nicht wie in einem friiheren Stadium sich zu einer Blut- 
zelle differenziert, ohne sich zu teilen, sondern dass aus ihm 
durch Teilung zwei Tochterzellen von demselben Differenziec- 
rungsgrad wie die Mutterzelle hervorgehen. Die eine von diesen 
Tochterzellen differenziert sich ohne Zellteilung zu einer Blut- 
zelle. Die andere bleibt im Knochenmark zuriick, und aus ihr 
gehen neue orthochromatische Erythroblasten hervor. Die Rechts- 
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verschiebung der Wachstumszone bedeutet also, dass aus ciner 
differenzierten Knochenmarkzelle in einem spiateren ontogenc- 
tischen Entwicklungsstadium eine gréssere Anzahl Blutzellen 
hervorgeht als in einem friiheren. Der Zusammenhang zwischen 
der Zunahme des effektiven Wachstums und der Zunahme der 
Blutzellenzahl] wird weiter unten diskutiert werden. 


Abb. 15. 
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Die schematische Zeichnung soll zeigen, wie mit steigender ontogene- 
tischer Entwicklung die Wachstumszone sich von den niedriger nach den 
hiher differenzierten Teilen hin verschiebt (»Rechtsverschiebung der 
Wachstumszone») (Tab. 12), und wie die roten Blutkérperchen im Blut 
im Zusammenhang hiermit an Zahl zunehmen (Tab. 14) und gleichzeitig 


an Grésse abnehmen (Tab. 5 und 6). 
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Die Rechtsverschiebung der Wachstumszone bedeutet ferner, 
dass die Zellenzahl in den héheren Differenzierungsgruppen, wo 
Wachstum vor sich geht, zunimmt, wiihrend gleichzeitig die 
Zellenzahl in den niedrigeren Differenzierungsgruppen abnimmt. 
Hieraus geht hervor, dass die Rechtsverschiebung der Wachs- 
tumszone hinsichtlich der Zellenzusammensetzung genau dieselbe 
Wirkung hat wie die Beschleunigung der Differenzierung, d. h. 
dass sie eine Abnahme der Anzahl niedrigdifferenzierter und 
eine Zunahme der Anzahl hochdifferenzierter Zellen mit sich 
bringt. Fiir das Erythrozytengewebe lassen sich daher nicht in 
gleicher Weise wie fiir das Dentingewebe Differenzierungs- 
kurven auf Grund der Zellenzusammensetzung in verschiedenen 
Entwicklungsstadien konstruieren (Diagramm 1). Die Zellen- 
anzahl in den verschiedenen Differenzierungsgruppen des 
Erythrozytengewebes hiingt nicht nur von der Differenzierung, 
sondern auch vom Wachstum ab. Eine in oben beschriebener 
Weise auf Grund der Zellenzusammensetzung konstruierte 
Kurve stellt eine »Aktivititskurve» dar, d.h. die Resultante 
einer Differenzierungskomponente und einer Wachstumskompo- 
nente. Die Differenzierungskomponente bedingt eine Abnahme 
der Zellenanzahl, m.a.W. eine Tendenz, die Kurve von der 
X-Achse zu heben. Die Wachstumskomponente wirkt dieser 
Tendenz entgegen, da sie eine Zunahme der Zellenanzahl be- 
dingt. Fiir die Kiiken ist die »Aktivititskurves S-formig; 
denn die Wachstumskomponente (die Zellteilungsaktivitit) ist 
hier gross. In dem Masse, wie die Wachstumskomponente ab- 
nimmt und die Differenzierungskomponente zunimmt, wird die 
Kurve weniger S-ihnlich, d. h. nihert sich mehr dem »reinen» 
Differenzierungstyp (Diagramm 3). 

Das Gesagte beleuchtet die Schwierigkeiten, die sich erheben, 
wenn man versucht, fiir das Erythrozytengewebe eine Grenze 
zwischen Wachstum und Differenzierung zu ziehen. Man kann 
unterscheiden zwischen der Zellteilungsaktivitiit des Erythro- 
zytengewebes und dem Reifungsprozess desselben. Der Reifungs- 
prozess besteht aus drei verschiedenen biologischen Prozessen: 1 ) 
Anderung des Typs der Differenzierungskurve mit Abnahme der 
Anzahl niedrigdifferenzierter und Zunahme der Anzahl hoch- 
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Diagramm 3. 


Die »Aktivitatskurve> des Erythrozytengewebes bei 1 Tag alten Kiiken 
(Kurve 1) und bei 14 Monate alten Hiihnern (Kurve 2). 
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Liings der Y-Achse der Grad der Differenzierung. N = Naegelizellen, 
8 — basophile, P — polychromatische, O — orthochromatische Erythrobla- 
sten, M Markretikulozyten. Die Ziffern auf der X-Achse beziehen sich 
auf Tab, 11. 
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differenzierter Zellen (Rechtsverschiebung der Zellenzusammen- 
setzung), 2) Erhéhung des Maximums der Differenzierungskurve 
mit dadurch gegebener Steigerung der Himoglobinkonzentration 
der Blutzellen, 3) Rechtsverschiebung der Wachstumszone mit 
Abnahme des Volumens der Blutzellen und Rechtsverschiebung 
der Zellenzusammensetzung. Die beiden erstgenannten Prozesse 
haben Zusammenhang mit Differenzierung, der letztgenannte 
mit Wachstum, Fiir das Erythrozytengewebe muss demnach der 
Wachstumsbegriff aufgeteilt werden in zwei: teils Zellteilungs- 
aktivitit, die ich im folgenden primitives Wachstum des Erythro- 
zytengewebes nenne, und teils Rechtsverschiebung der Wachs- 
tumszone. Diesen letzteren Prozess, demzufolge aus einem diffe- 
renzierten roten Blutkérperchen im Knochenmark eine gréssere 
Anzahl Blutzellen als friiher entsteht, nenne ich effektives 
Wachstum des Erythrozytengewebes. 

Das Erythrozytengewebe ist in absolutem Mass grésser beim 
erwachsenen Huhn als beim Kiiken. Vergleicht man den zentra- 
len Teil des Erythrozytengewebes (»das rote Knochenmark» ) 
mit dem Skelett, so liegt beim Huhn dasselbe Verhiltnis wie bei 
Siiugetieren vor, nimlich dass das rote Knochenmark an Grosse 
im Verhiltnis zum Skelett in demselben Masse abnimmt, wie die 
postembryonale Entwicklung fortschreitet. Diese relative Grés- 
senabnahme liisst sich als eine Folge des effektiven Wachstums 
des Erythrozytengewebes erkliiren. Die Teilungsfihigkeit des 
differenzierten roten Blutkérperchens bringt es mit sich, dass 
lie himoglobinhaltige Zelle im Blute nicht direkt von der Stamm- 
zelle auszugehen braucht, wie dies z. B. bei der funktionierenden 
Dentinzelle der Kaufliiche eines Meerschweinchenzahns der 
Fall ist. Die Gewebsentwicklung geht mehr und mehr in den 
héherdifferenzierten Gewebsteilen vor sich. Die niedrigerdiffe- 
renzierten Gewebsteile gehen im Zusammenhang hiermit in ein 
Reservedepot iiber, aus dem neue Zellen nur in dem Masse her- 
vorgehen, wie die héherdifferenzierten verbraucht werden. Die- 
sem Wachstumsprinzip zufolge vergréssert sich das Erythrozyten- 
gewebe weniger als das Skelett. Der Knochenmarkteil des 
Erythrozytengewebes ist beim Kiiken verhiiltnismiissig gross mit 
grossem primitivem Wachstum, wihrend er beim erwachsenen 
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Huhn verhiltnismissig klein ist mit geringem primitivem Wachs- 
tum. Das effektive Wachstum ist jedoch bei diesem letzteren 
gross. Ohne hier auf gewebsenergetische Fragen einzugehen, sei 
darauf hingewiesen, dass das Erythrozytengewebe mit steigen- 
der Reifung seine Residualenergie immer weniger zu Grodssen- 
zunahme und immer mehr zu Hamoglobinerzeugung verwendet. 

Unter physiologischen Verhiiltnissen besteht ein intimer und 
gesetzmissiger Zusammenhang zwischen den biologischen Prozes- 
sen, die in den Entwicklungsprozess des Erythrozytengewebes 
eingehen. Unter pathologischen Verhiltnissen (vgl. unten sog. 
grosszellige Animien) kann dieser Zusammenhang aufgehoben 
sein. Bei einer Diskussion der »Entwicklungsmechanik» der 
pathologischen Verinderungen bei Aniimien muss daher zwischen 
dem primitiven Wachstum und den drei verschiedenen biologi- 
schen Erscheinungen, die den Reifungsprozess des Erythrozyten- 
gewebes zusammensetzen, unterschieden werden. Das effektive 
Wachstum wird im folgenden der Kiirze wegen mit dem Buch- 
staben Z bezeichnet, dies mit Riicksicht auf den Zusammenhang 
des Begriffs mit der Wachstumszone, Da nun Zunahme von Z 
Abnahme des Volumens der Blutzellen (VI) oder der Zell- 
grosse, gemessen durch den mittleren Durchmesser (D), bedingt, 
so folgt hieraus, dass D in demselben Masse abnimmt, wie Z 
zunimmt. Dieses gegensitzliche Verhiltnis kann so ausgedriickt 
werden: (1/Z). 

Da iihnliche »Formeln» auch nachstehend verwendet werden, sei hier 
Folgendes bemerkt: Diese Bezeichnungen diirfen nicht als mathematische 
Formeln verstanden werden, aus denen sich absolute Werte ableiten 


lassen. Sie geben nur Relativitiitsverhiiltnisse nach demselben Prinzip an, 
wie das Verhiiltnis der Hiimoglobinmenge und der Anzahl roter Blut- 


kérperchen im Blut als Fiirbeindex, d. h. F I K (Ib %/N) angegeben 
wird. K_ bezeichnet eine Konstante, und keine Anderung wird unten an 
der Bezeichnung vorgenommen, auch wenn K_ sich auf verschiedene 
variable Verhiiltnisse bezieht. 

Wie oben erwihnt, hat die Erhéhung des Grades der Diffe- 
renzierungsaktivitiit eine Steigerung der Gewichtsmenge Himo- 
zlobin bei den Blutzellen zur Folge, wiihrend das effektive Wachs- 
tum infolge der Volumenabnahme der Blutzellen eine direkt ent- 
vegengesetzte Wirkung hat. Da nun der Firbeindex einen Durech- 
schnittswert fiir die Gewichtsmenge Hiimoglobin bei der einzel- 
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nen Blutzelle abgibt, so folgt hieraus, dass dieser Durchschnitts- 
wert durch das Verhiltnis zwischen dem Differenzierungsgrad 
des Erythrozytengewebes (SI) und dem Grad des effektiven 
Wachstums desselben (Z) bestimmt wird, d. h. F I= K (SI/Z). 
(Vgl. jedoch unten SI und FI bei Retikulozytenkrisen. ) 

Scuvutten, der wichtige Beitriige zu den Begriffen Fiirbe- 
index und Sattigungsindex geliefert hat, will den klassischen 
Firbeindexbegriff aus der Hiimatologie véllig streichen. Aus dem 
oben Angefiihrten geht jedoch hervor, dass der Fiirbeindex aus 
gewebsbiologischem Gesichtspunkt nicht ohne Interesse ist, wor- 
auf im folgenden noch weiter zuriickzukommen sein wird. 

In der allgemeinen Biologie ist seit langem bekannt, dass ein 
Gegensatzverhiltnis zwischen Wachstum und Differenzierung 
herrscht. 

Nach Studien von Gewebskulturen stellte SrRANGEWAY (1924) die These 
auf: »Differentiation and growth are mutually antagonistic processes. 
Die Giiltigkeit dieses Prinzips ist von spiiteren Forschern bestiitigt 
worden. Durch Anderung des Niihrsubstrats kann die Differenzie- 
rung eines Zellstamms in vitro dazu gebracht werden, zuzunchmen, 
und im Anschluss hieran nimmi das Wachstum ab. Durch erneute 
Anderung des Substrats kann die Differenzierung dazu gebracht werden, 
abzunehmen (Dedifferenzierung), und im Anschluss an die Dedifferen- 
zierung nimmt das Wachstum zu (FISCHER und PARKER 1929). C-Vitamin 
mangel ruft beim Meerschweinchen Dedifferenzierung des Knochen- und 
des Dentingewebes hervor (H6OJER 1924). Diese Dedifferenzierung ist von 
abnorm vermehrtem Wachstum begleitet, das bei Zufuhr von C-Vitaminen 
im Anschluss an eine Redifferenzierung des Knochen- und Dentingewebes 
verschwindet (WILTON 1931). 

Fiir das primitive Wachstum und die Differenzierung des 
Erythrozytengewebes gilt ein iihnliches Gegensatzverhiiltnis. Dies 


lisst sich am einfachsten durch Tab. 7 zeigen. 


ZUSAMMENFASSUNG. 


1) Fir die Differenzierung des Erythrozytengewebes gilt das- 
selbe Prinzip wie fiir das Dentingewebe. Mit fortschreitender 
Entwicklung hebt sich das Maximum der Differenzierungskurve, 
wihrend gleichzeitig die Kurve hinsichtlich thres Typs eine 
Anderung dahin erfiihrt (Diagramm 1), dass die Anzahl niedrig- 
differenzierter Zellen abnimmt und die Anzahl hochdifferenzier- 


88 


ter zunimmt (Rechtsverschiebung der Zellenzusammensetzung ) 


(Tab. 11). 


2) Fir das Wachstum des Erythrozytengewebes gilt ein ande- 
res Prinzip als fiir das Dentingewebe. Wiihrend die Wachstums- 
zone des letzteren Gewebes in den undifferenzicrten Gewebsteilen 
verbleibt, verschiebt sich die Wachstumszone des Erythrozyten- 
gewebes sukzessiv nach den mehr differenzierten hin (Rechtsver- 
schiebung der Wachstumszone) (Tab. 12). 


3) Das genannte Wachstumsprinzip bedeutet, dass aus einer 
hochdifferenzierten Knochenmarkzelle in einem friihen postl- 
embryonalen Entwicklungsstadium eine geringere Anzahl Blut- 
zellen hervorgeht als aus einer Knochenmarkzelle desselben Dif fe- 
renzierungsgrades in einem spiiteren Stadium (Abb. 15). Rechts- 
verschiebung der Wachstumszone wird daher hier ef fekti- 
ves Wachstum genannt. Da infolge der Verschiebung der 
Wachstumszone die Zellteilungsaktivitit in den mehr differen- 
zterlen Teilen zunimmt, wahrend sie gleichzeitig in den weniger 
differenzierten abnimmt, trigt eine Zunahme des effektiven 
Wachstums zur Rechtsverschiebung der Zellenzusammensetzung 
bet. Diese Zusammensetzung wird sowohl durch Differenzier- 
ungs- wie durch Wachstumsaktivitait bestimmt (Diagramm 3). 


4) Da bet jeder neuen Rechtsverschiebung der Wachstumszone 
die einzelnen Blutzellen kleiner werden (Abb. 15), nimmt das 
mittlere Volumen der Blutzellen (V I) in demselben Masse ab, 
wie das effektive Wachstum — hier mit dem Buchstaben Z be- 
zetchnet — zunimmt. Dies kann so ausgedriickt werden: V I = 
K (1/Z) oder, wenn die Zellgrésse durch den Durchmesser be- 
stimmt wird: D=K (1/Z). 


5) In gleicher Weise wie beim Schwein und beim Menschen 
sind die Blutzellen beim Huhn in einem friihen postembryonalen 
Stadium groésser als in einem spiteren (Tab. 5 und 6). Dies 
zeigt, dass das effektive Wachstum wihrend der postembryonalen 
intwicklung zunimmt, Der Firbeindex (FI), der den Durch- 
schnittswert der Gewichtsmenge Himoglobin in den Blutzellen 
bezeichnet, ist gross bei den Niiken (Tab, 4), weil die Blutzellen 
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gross sind. Im Zusammenhang mit der Zunahme des effektiven 
Wachstums und der Abnahme des Blutzellvolumens nimmt die 
Gewichtsmenge Himoglobin in der Blutzelle ab. Diese Gewichts- 
verminderung wird dadurch kompensiert, dass der Differenzie- 
rungsgrad des Gewebes und damit die Himoglobinkonzentration 
der Blutzellen steigt. Beim Huhn nimmt F I bis zum Alter von 
14 Monaten ab. Dies zeigt, dass die Erhéhung des Grades der 
Differenzierungsaktivitét nicht hinreichend ist, um die durch 
das effektive Wachstum hervorgerufene Abnahme der absoluten 
Héamoglobinmenge der einzelnen Blutzellen zu kompensieren. 
FI wird bestimmt durch das Verhiltnis zwischen dem Grad der 
Differenzierung des Erythrozytengewebes (dem Maximum und 
dem Typ der Differenzierungskurve, S I) und dem Grad des 
effektiven Wachstums (Z) desselben, was so ausgedriickt werden 
kann: FI =K (S1/Z). 


6) Das Wachstumsprinzip des Erythrozytengewebes (effekti- 
ves Wachstum) hat zur Folge, dass ein Unterschied zwischen 
Wachstum und Differenzierung nicht in derselben Weise gemacht 
werden kann wie bei der Entwicklung des Dentingewebes. Man 
kann unterscheiden I) Zellteilungsaktivitit — hier genannt pri- 
mitives Wachstum — und II) Reifungs- oder Entwicklungspro- 
zess, in welch letzteren eingehen a) Erhohung des Maximums 
der Differenzierungskurve, b) Anderung des Typs der Kurve 
(Diagramm 1) und c) Rechtsverschiebung der Wachstumszone 
(erhohtes effektives Wachstum). Das primitive Wachstum steht 
in Gegensatzverhaltnis zum Reifungsprozess und nimmt in dem- 
selben Masse ab, wie der letztgenannte Prozess fortschreitet 
(Tab. 7). Die Gewebsentwicklung erfolgt im Zusammenhang 
hiermit mehr und mehr in den hoherdifferenzierten Teilen. Die 
weniger differenzierten Teile werden daher nach und nach zu 
einem Reservedepot, welches Zellen nur in dem Masse abgibt, 
wie die mehr differenzierten verbraucht werden. Dank diesem 
Wachstumsprinzip kann das Erythrozytengewebe klein bleiben 
und doch eine grosse funktionelle Kapazitit besitzen. Die 
wahrend der postembryonalen Entwicklung erfolgende Abnahme 
des »roten Knochenmarks» im Verhiltnis zum Skelett wird mit 
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dem obenerwihnten Entwicklungsprinzip in Zusammenhang ge- 
bracht. Aus gewebsenergetischem Gesichtspunkt wird dieses so 
formuliert, dass das Erythrozytengewebe mit steigender Reifung 
seine Residualenergie immer weniger zur Grdssenzunahme und 


immer mehr zur Himoglobinerzeugung verwendet. 


7) Gemachte Beobachtungen sprechen dafiir, dass das Erythro- 
zytengewebe grossere Wachstumsaktivitit besitzt als das Granulo- 
zytengewebe. 
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V. 


Blutstudien iiber die postembryonale 
Entwicklung des Erythrozytengewebes 
beim Schwein. 


Vorliéufige Mitteilung. 


Die im Schrifttum vorliegenden Angaben iiber die physiolo- 
gischen Himoglobinwerte, die Anzahl roter Blutzellen usw. 
beim Schwein variieren in hohem Grade. Wie Zavryik und 
Mrxte (1931) betont haben, beruht dies darauf, dass viele Unter- 
sucher nicht die statistische Methode benutzt haben. Die ver- 
wendete Technik hat ferner variiert, und die Aufzucht der Tiere 
und andere hygienische Verhiiltnisse sind verschieden gewesen. 
Man weiss, dass Eisenzufuhr bei jungen Ferkeln die Hiimoglo- 
binwerte erhéht (McGovan und Cricuton 1923, Harr 1929, 
Crate 1930, von 1930, Apsersen 1931—32 a.), 
wihrend Zufuhr von Leberpriiparaten keine Veriinderung her- 
vorruft (Crate 1930). Meine Untersuchungen, die ich im 
Herbst 1937 begann, hatten den Zweck, an einem einheitlich 
aufgezogenen Material mit einheitlicher Technik die Ver- 
iinderungen festzustellen, die das rote Blutbild beim Schwein 
wihrend der postembryonalen Entwicklung und nach Aderliissen 
erfiihrt. Gleichzeitig sollte die Frage geklirt werden, ob es még- 
lich sei, durch Injektion von Leberpriiparaten die physiologische 
Entwicklung des Erythrozytengewebes zu beeinflussen. 


Material: Bei dem Hauptversuch wurden 18 Wiirfe Saug- 
ferkel von insgesamt 120 Tieren und 15 nicht gravide oder siiu- 
gende erwachsene Tiere untersucht. 

Die Saugferkel hatten von Geburt an Zugang zu mit Ferro- 
sulfat und anderen Mineralsalzen vermengter Erde. Wiihrend 
der Dauer der Versuche wurden sie 9 Wochen lang von der 
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Mutter gesiiugt, und wihrend dieser Zeit wurde das rote Blut- 
bild durch kontinutierliche Bestimmungen an demselben Tier ver- 
folgt. Dies gilt jedoch nicht fiir R % in den drei ersten Wochen 
und fiir die Hamoglobinwerte in der 8.—9. Woche, denn die 
Versuchsreihe musste Ende 1937 abgebrochen werden, bevor der 
Untersuchungsplan vollstindig durchgefiihrt worden war. Es 
war wihrend des Hauptversuches leicht festzustellen, dass die 


Kurven der Blutwerte fiir Tiere desselben Wurfes verhiiltnis- 
missig gut tibereinstimmten. So erfolgte z. B. jeweils vor der 
Zunahme der Blutzellenanzahl ein Ansteigen des R 90. Bei den 
verschiedenen Wiirfen traten jedoch diese Veriinderungen im 
roten Blutbild zu verschiedener Zeit ein. Als der Hauptversuch 
abgebrochen werden musste, konnte wegen dieser Inhomogeni- 
tat zwischen den verschiedenen - Wiirfen die Steigerung der 
Retikulozytenkurve in der 3. Woche und die Steigerung des 
fairbeindex von der 6.—7. zur 8.—9. Woche fiir das ganze 
Material statistisch nicht sichergestellt werden. Die Unter- 
suchungen wurden daher im Friihling 1939 wiederaufgenommen. 


Ks bedurfte dann nur der Untersuchung eines Wurfes von 7 
Jungen (Diagramm 5), um fiir diesen Wurf ein Ansteigen des 
R % in der 3. Woche statistisch sicher festzustellen. Die 
Untersuchungen wurden fortgesetzt, bis die genannten Steige- 
rungen fiir das ganze Material statistisch gesichert waren. Die 
Untersuchungsresultate werden in dieser Arbeit nur kurz refe- 
riert werden. 
VERSUCHSTECHNIK. 


Proben wurden aus den Ohrenvenen entnommen zur Bestimmung von 
1) Hiimoglobingehalt, 2) Anzahl roter Blutzellen, 3) Retikulozyten, 4) Zell- 
grésse und 5) zu morphologischer Untersuchung. 

Hiimoglobinbestimmung nach Zeiss-Ikon, der Apparat standardisiert fiir 
Schweineblut so, dass 100 % 16 g Hiimoglobin auf 100 cmm Vollblut 
entspricht. Die Ablesungen wurden bei Tageslicht 5 Minuten nach der 
Mischung mit 1/10-normaler Salzsiiure ausgefiihrt. Zur Bestimmung der 
Anzahl roter Blutkérperchen wurden in jedem Falle 2 Proben entnommen 
und der Mittelwert berechnet. Ziihlung in BwirRKeEr’scher Kammer (12 
C-D Felder) nach Verdiinnung mit HAyeEm’scher Fliissigkeit 1/200 in 
ELLERMANN’scher Réhre. Retikulozytenziihlung nach Sasrazés’ Methode; 
mindestens 1000 rote Blutkérperchen wurden geziihlt. Grissenbestimmung 
nach Bock’s Methode, wobei mindestens 3 Werte abgelesen wurden. Ge- 
wogen wurden die Saugferkel ein oder zweimal jede Woche, und Tiere, die 
keine Gewichtszunahme zeigten, wurden aus den Versuchsreihen ausge- 
schlossen. 
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A. Die Einwirkung des Leberfaktors auf die Entwicklung 
des Erythrozytengewebes bei normalen Saugferkeln. 


Fiir diesen Versuch wurden 16 Wiirfe mit insgesamt 100 
Saugferkeln verwendet. In jedem Wurf erhielten ungefihi 
1/3 der jungen Tiere gewéhnlich von der 2. Woche an Injek- 
tionen von dem Leberpriiparat Hepatotal (Astra), entsprechend 
etwa 75 g Leber pro Woche. Die fiir die 33 behandelten und 
die 67 unbehandelten Tiere erhaltenen Werte sind in Tab. 15 
zusammengestellt. 

Aus Tab. 13 geht hervor, dass ein Unterschied beziiglich der 
Blutwerte bei den mit dem Leberfaktor behandelten und _ bei 
den unbehandelten jungen Tieren nicht nachweisbar ist. Es 
ergibt sich also die Tatsache, dass man durch Zufuhr des Leber- 
faktors nicht den Reifungsprozess des Erythrozytengewebes bei 
normalen Saugferkeln beeinflussen kann. 


Tabelle 13. 
Das rote Blutbild bei mit dem Leberfaktor behandelten und bei unbe- 
handelten normalen Saugferkeln. 
Himoglobin % (Hb %), rote Blutzellen in Millionen in 1 emm Blut (N emm) 
und Féarbeinder (F I = Hb %/20 N emm). 


Die eingeklammerten Zahlen geben die Anzahl Bestimmungen an. 


Entwicklungs- ___Unbehandelte | __Behandelte 
stadium Hb % | Nemm FI Hb % | Nemm FI 
I. Woche 4,73 0,73 
(117) (54) (54) 
II. 53,8 4,17 0.67 5341 4,14 0,67 
(44) (18) (18) (147) (56) (56) 
Ill 47.5 51,4 4,40 0,67 
(39) (86) (20) (20) 
IV 48,1 6,20 0,57 49.9 5,45 0,53 
(63) (14) (14) (122) (48) (48) 
» 54,4 53,4 5,04 0,49 
(53) (112) (25) (25) 
VI.—VII. > 59.6 5,86 0,47 59,4 6,03 0,45 
(87) (26) (26) (139) (48) (23) 
VIII.—IX. » 71,7 6,81 0,55 72,7 6,77 0,55 
(40) (19) (19) (65) (30) (30) 
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B. 


Das rote Blutbild beim Schwein wiahrend der postembryo- 
nalen Entwicklung. 


Werden simtliche Werte fiir unbehandelte normale Saugferkel 


aus 
mit 
clie 


dem Haupt- und Nachversuch sowie die Werte fiir normale, 
Hepatotal behandelte Saugferkel vereinigt, so erhalt man 
in Tab. 14 wiedergegebenen Zahlen. 


Diagramm 4. 


Graphische Darstellung der Tabelle 14. 
20 
| 

100 %| Hambglobip = 16 GranmHamaglobin in wo ccm Blut. 
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Statistisch gesichert: 


Abnahme vom 2. zum 3.—4. Tage, von der I. zu der IT., von der IT. 
zu der 1V. Woche und Zunahme von der IV. zu der V., von der 
V. zu der VI., von der VI. zu der VIII.—IX. Woche und von der 
VIIT.—IX. Woche zum ausgewachsenen Stadium. 

Abnahme vom 1.—4. zum 5,—8. Tage, von der I. zu der IT. Woche 
und von der VIIIT.—ILX. Woche zum ausgewachsenen Stadium. Zu- 
nahme von der IIT. zu der 1V., von der IV. zu der VI.—VII. und 
von der VI.—VII. zu der VITI.—IX. Woche. 


Abnahme vom 1.—4. zum 5.—8. Tage, von der I. zu der II., von 
der III. zu der VI. und von der VI, zu der VI.—VII. Woche. 
Zunahme von der VI.—VII. zu der VIII.—IX. Woche und von der 
VIII.—IX. Woche zum ausgewachsenen Stadium. 

R %. Abnahme von der I. zu der II., von der III. zu der V., von der V. 
zu der VII., von der VII. zu der VIII.—IX. Woche und von der 
VIII.—IX. Woche zum ausgewachsenen Stadium. Zunahme von der 
Il. zu der III. Woche. 

D. Abnahme von der I.—II. zu der III.—IV., von der III.—IV. zu der 
VIII.—1IX. Woche und von der VIII.—IX. Woche zum _ ausge- 

wachsenen Stadium. 


Mit Riicksicht auf das rote Blutbild kann die Siugezeit des 
Saugferkels in zwei Perioden eingeteilt werden. Die erste 
= 
Periode umfasst die erste Woche und den Anfang der 


Diagramm 5. 


Die »postembryonale physiologische Retikulozytenkrise» bei 
Wurf Nr. 857. 


1% Y 


Il. il 
Woch 


Die R %-Kurven zeigen Abstieg in der zweiten und Anstieg in der dritten 
Woche. 


Tabelle 14. 


Das rote Blutbild beim Schwein. 


Hiéimoglobin-% (Hb %), rote Blutzellen in Millionen in 1 emm Vollblut 
(Nemm), Fdrbeindexr (F 1 Hb %/20 X Nemm), Retikulozyten-% (R%) 
und Blutzellengrésse (D — Mittelwert des Durchmessers in wu). 


Die eingeklammerten Zahlen geben die Anzahl Bestimmungen an. 


Zeit Hb % N ecmm FI R %&% D 


1. Tag 89,2 
fMax.103 
77 
71,8+0,s 
(40) 
3.—4. » 62,2+1,3 
(26) 
1.—4. » 69,5+1,4 5,02+0,038 0,74+0,01 
(71) (30) (30) 
5.—8. » 59,4+1,4 4,34+0,074 0,65+0,02 
(87) (47) (47) 
I. Woche 67,8+0,8 4,73+0,08 0,73+0,01 | 4,2+0,26 
(117) (54) (54) (62) 
I.—IlI. » 7,0+0,03 
(29) 
ie » 53,5+0,6 4,16+0,06 0,67+0,01 2,5+0,13 
(198) (74) (74) (109) 
III. » 50,8s+0,9 4,40+0,14 0,66+0,02 3,1+0,13 
(176) | (20) (20) (66) 
III.—Iv. » 6,6+0,3 
| (36) 
IV. » 49,3+0,7 | 5,45+0,10 | 0,54+0,01 2,4+0,13 
(185) (62) (62) (83) 
IV.—V. » 5,36+0,10 | 0,53+0,01 
| (96) (96) 
Vv. » §3,7+1,1 1,9+0,13 
(165) (85) 
VI. » 59,9+1,4 1,5+0,10 
(129) | (110) 
VI.—VII. » 6,00+0,12 | 0,46+0,01 
(74) | (74) 
1 VII. » 62,0+1,2 1,3+0,09 
P (107) | (91) 
VIIIT.—IX. » 72,1+0,9 6,71+0,08 0,53+0,01 0,8+0,05 6,4+0,05 
(131) (80) (80) (94) (35) 
, Das erwachsene 88,0+ 2,0 5,43+0,19 O,ss+0,03 | 0,2+0,01 6,0+0,10 
Schwein (15) (15) (15) (15) (11) 


zweiten Woche und entspricht beim Menschen den zwei 
oder drei ersten Monaten. Wiihrend der ersten Siiugeperiode wei- 
sen simtliche Kurven einen Abstieg auf (Diagramm 3). Dies 
ist fiir den Menschen seit langem bekannt (Vierorpr 1877, 
Hutrcuinson 1904, FriepLanpeEr und WrepEMER 1925, 
Macnusson 1935, Faxtn 1937 u. a.) und auch fiir das Schwein, 
was Hiimoglobinwert, Retikulozytenanzahl und  Zellgrdsse 
(Diagramm 6) betrifft, schon festgestellt worden (McGovas 
und Cricuton 1923, 1929, Winrrope und SHUMACKER 
1935). Im Veteriniirschrifttum ist der Abstieg in der Hiimo- 
globinkurve als eine Folge von LEisenmangel angesehen 
worden, was von v. Fark (1930) als unrichtig nachgewiesen 
worden ist. GotpsLtoom und Gorr.iies (1932) sehen in den 
Blutverinderungen nach der Geburt einen Ausdruck fiir 
die funktionelle Anpassung von der niedrigen Sauer- 
stoffspannung des intrauterinen Lebens an die hohe des 
extrauterinen Lebens. Diese Fragen, welche die Gewebsent- 
wicklung nicht direkt beriihren, sollen unten weiter behandelt 
werden. Grdsseres gewebsbiologisches Interesse als die erste 
Siiugeperiode hat die zweite. Diese beginnt damit, dass der 
Abstieg der Firbeindexkurve aufhért und die Retikulo 
zytenkurve vom Ende der zweiten zur dritten Woche 
ansteigt. Nach diesem <Anstieg, den ich die »physiologische 
postembryonale Retikulozytenkrise> (Diagramm 5) genannt 
habe, fallt die Retikulozytenkurve stetig, bis der Organismus voll- 
entwickelt ist. Im Anschluss an diese Retikulozytenkrise nimmt 
die Zahl der roten Blutkérperchen zu, und zwar bis zur 8.—9. 
Woche. Danach Abfall bis zum Stadium der vollen Entwick- 
lung. Am Ende der zweiten Siugeperiode hat also das Saug- 
ferkel eine gréssere Anzahl roter Blutkérperchen pro Volumen- 
einheit Blutfliissigkeit als das ausgewachsene Tier. Die Hiimo- 
globinkurve steigt spiiter als die Blutkérperchenkurve, fihri 
aber fort zu steigen bis zum Stadium der Vollentwicklung. Die 
Firbeindexkurve beginnt in der 3. Woche wieder zu fallen und 
fallt bis zur 6.—7. Woche. Danach Steigen bis zum Stadium der 
vollen Entwicklung. Die Blutzellen nehmen an Grisse ab von 
der Geburt an, bis das Tier ausgewachsen ist. 
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C. Diskussion des Zusammenhangs zwischen dem roten Blut- 
bild und der Entwicklung des Erythrozytengewebes. 


1. Hiamoglobingehalt (Hb). 


Da Himoglobin nur in den roten Blutzellen vorkommt, 
ist die Menge Himoglobin in einer bestimmten Quantitat 
Vollblut abhiingig 1) von dem Volumen, das die Erythro- 
zyten einnehmen (V), und 2) von der Hiimoglobinkonzentra- 
tion in diesen (SI). Hb ist direkt proportional V und § I, d. h, 
Hb=—=K(VXSI). V ist bestimmt 1) durch die Anzahl 
Erythrozyten (N) und 2) dureh die Zellgrésse (D). V_ ist 
direkt proportional N und D, d. h. VK (NXD) und Hb==K 
(NXD XSI). Beim Schwein ist Hb grisser im Stadium der 
vollen Entwicklung als am Ende der zweiten Siiugeperiode. N 
und D und damit V sind dagegen kleiner. Aus der »Formel» 
Hb—=K (VXSI) folgt, dass, wenn V abnimmt und Hb zu- 
nimmt, die Zunahme von Hb darauf beruhen muss, dass S I 
zunimmt. Beim Schwein nimmt also die Himoglobinkonzentra- 
tion der roten Blutzellen zu vom Ende der zweiten Stuge- 
periode an, bis der Organismus seine volle Entwicklung erreicht 
hat. Das neugeborene Ferkel hat auch hohes Hb, S I ist da nied- 
riger als in spiiteren Entwicklungsstadien. Der hohe Himoglobin- 
wert muss daher durch hohes V hervorgerufen sein. Die Diskus- 
sion fiihrt zu der Schlussfolgerung, dass die hohen Himoglobin- 
werte des erwachsenen Tieres und des neugeborenen Ferkels auf 
verschiedene Weise entstehen. Im ersteren Falle kompensiecrt 
hohes SI niedriges V, wihrend im letzteren Falle hohes V 
niedriges S I kompensiert. 


2. Anzahl roter Blutzellen (N) und Blutretikulozytenprozent (R %)- 


Als Minor und Murrny fanden, dass Lebertherapie bei Fiillen 
von pernizidéser Animie eine Zunahme von N hervorrief, zogen sie 
daraus den Schluss, dass in der Leber ein Faktor vorhanden sei, 
der das Wachstum des Erythrozytengewebes (»the growth of 
the red cells») anregt. Eine Zunahme von N kann jedoch unab- 
hiingig vom Wachstum erfolgen, und N wird nicht nur durch 
die Gewebsentwicklung, sondern auch durch den jeweiligen Be- 
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darf des Organismus an Himoglobin in der Blutbahn be- 
stimmt. Meine Aderlassversuche (vgl. unten) zeigen, dass die 
Erythrozyten und die Retikulozyten im Knochenmark als ein 
»Zwischenteil» zwischen demjenigen Teil des Erythrozyten- 
gewebes, in welchem das Wachstum geschieht, und dem peri- 
pheren Teil desselben im Blut betrachtet werden kénnen. In 
diesem »Zwischenteil», »reifen» die Retikulozyten, d. h. die 
vitalfarbbare Substanz nimmt ab und verschwindet. Unter 
physiologischen Verhiiltnissen werden an das Blut von dem 
»Zwischenteil» kontinuierlich Erythrozyten und diejenigen Reti- 
kulozyten abgegeben, die am wenigsten vitalfirbbare Substanz 
haben. Bei erhéhtem Bedarf an Hiimoglobin im Blut wird eine 
gréssere Anzahl Retikulozyten als friiher abgegeben, und eine 
Retikulozytenkrise kommt zustande. Gemachte Beobachtungen 
sprechen dafiir, dass die Markretikulozyten in dem »Zwischen- 
teil» als eine Hiimoglobinreserve fungieren, dank welcher eine 
vermehrte Menge Hamoglobin innerhalb gewisser Grenzen an 
das Blut abgegeben werden kann, ohne dass die Gewebsent- 
wicklung im zentralen Teil gestért wird. 

Der plétzliche Abfall der Retikulozytenkurve im Anschluss 
an das extrauterine Leben lisst sich so erkliren, dass das neuge- 
borene Ferkel infolge der hohen Sauerstoffspannung der neuen 
Umgebung zu viel Himoglobin im kreisenden Blut hat. Eine 
erhdhte Anzahl roter Blutzellen verschwindet wihrend der 
ersten Tage des extrauterinen Lebens, und im Anschluss hieran 
trifft ein Abfall der Hb- und der N-Kurve ein. Ein Ansteigen 
des R% (physiologische postembryonale Letikulozytenkrise ) 
trifft in der 2.—3. Woche ein. Dies zeigt, dass fiir das Erythro 
zytengewebe der Anfang der zweiten Siiugeperiode beim Schwein 


eine kritische Periode ist. Das Gewebe muss, um den erhéhter 
Anspriichen des wachsenden Organismus an Himoglobin zu 
geniigen, sich der Himoglobinreserve bedienen. Auch N steigt 
in der 3. Woche, und dieser Anstieg diirfte mehr oder min- 
der darauf beruhen, dass eine vermehrte Anzahl Markretikulo- 
zyten in die Blutbahn ausgetreten sind. Danach fallt R% 
stetig. N steigt aber weiter bis zur 8.—9. Woche, wihrend die 
Zellgrésse (D) abnimmt. Abnahme von D bedeutet vermehrtes 
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effektives Wachstum (Z). Die Zunahme von N kann daher als 
eine Folge der Zunahme von Z angesprochen werden. Zunahme 
von Z bedeutet Abnahme der Zellteilungsaktivitiit, und die Zu- 
nahme von N kann darum nicht dadureh zustandekommen, dass 
eine erhéhte Anzahl Knochenmarkzellen in die Blutbahn 
gelangen. Wahrscheinlich ist sie eine Folge davon, dass die 
»Lebensdauer» der Blutzellen, d. h. die Zeit fiir ihr Zirkulieren 
in der Blutbahn, zunimmt. Die »Lebensdauer» der himoglobin- 
haltigen Zellen als Blutzellen diirfte mit dem Reifungsprozess 
in Zusammenhang stehen. Die Zunahme der Blutzellenanzahl| 
wihrend des Fortschreitens der ontogenetischen Entwicklung 
diirfte daher durch gesteigerte Reifung (Differenzierung) des 
Erythrozytengewebes bedingt sein. Vom Ende der zweiten 
Siugeperiode an nehmen sowohl N als auch D ab. Es besagt dies, 
dass trotz vermehrten effektiven Wachstums die Anzahl roter 
Blutzellen pro Volumeneinheit Vollblut abnimmt. Diese Fragen 
werden weiter unten diskutiert werden. 


3. Sattigungsindex (SI). 


SI ist ein Durchschnittswert, und im Blut finden sich rote 
Blutzellen mit verschiedener Himoglobinkonzentration. Dieser 
Wert kann bei demselben Individuum in demselben Entwick- 
lungsstadium innerhalb gewisser Grenzen variieren. Gemachte 
Beobachtungen sprechen jedoch dafiir, dass der Mittelwert von 
SI fiir ein gegebenes Entwicklungsstadium nie einen gewissen 
Wert iibersteigt. Steigt der Bedarf des Organismus an Hiimo- 
globin in der Zeit nach dem Partus, so reagiert das Erythrozyten- 
vewebe prinzipiell wie das einer Alpenbevilkerung, d. h. Hb wird 
gross nicht dadurch, dass SI iiber den fiir das Entwicklungssta- 
dium physiologischen Wert steigt, sondern durch Retikulozyten- 
krise, d. h. dureh Zunahme von V. Wenn SI im erwachsenen 
Organismus seinen bestimmten Wert erreicht hat, so ist die- 
ser ein Maximum, das nie iibersehritten wird. Dies ist dureh 
klinische und andere Beobachtungen erwiesen. NArGELI weist 
darauf hin, dass bei Aniimien der physiologische Wert von 
Hb % : Vol % (SI ausgedriickt in %-Werten) mit Zihigkeit 
beibehalten wird. Eine Erhéhung fehlt stets, obgleich bei schwe- 
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ren Animien der physiologische Wert niedriger werden kann. 
Bei pernizidser Andimie ist SI nie tibernormal, ebensowenig 
wie dieser Wert bei mehreren »hypochromen» Aniimien sub- 
normal ist 1931). Ahnliche Beobachtungen sind 
von Scuartum-Hansen (1935) gemacht worden, der das 
Verhiltnis Hb% : Vol% als »Hiimoglobinfaktor des 
Erythrozytenvolumens» bezeichnet. Mittels einer gemein- 
sam mit LinneBERG ausgearbeiteten Untersuchungsmethodik 
zeigt Scuartum-Hansey, dass der »Himoglobinfaktor» 
bei der norwegischen Bevélkerung fiir den Erwachsenen 
sowohl unter physiologischen Verhiltnissen als auch bei 
pernizidser Animie und bei »hypochromen» Animien 2,6 
ist. Diese Beobachtungen haben aus gewebsbiologischem Gesichts- 
punkt ein sehr grosses Interesse, da aus ihnen gewisse Schliisse 
beziiglich des »Ausschwemmungsmechanismus» der roten Blutzel- 
len gezogen werden kénnen. Die Zahigkeit, mit der der physiolo- 
gische Wert von SI sowohl bei »hypochromen» wie bei »hyper- 
chromen» Animien beibehalten wird, zeigt, dass der Organis- 
mus eine Tendenz besitzt, nur solehe Knochenmarkzellen ins 
Blut austreten zu lassen, welche die fiir das Entwick- 
lungsstadium maximale Hiamoglobinkonzentration haben. Die 
»Ausschwemmung» von roten Blutkérperchen scheint dem- 
nach in  wesentlichem Grade durch die Himoglobinkon- 
zentration bestimmt zu werden, wihrend die Grésse der Zelle 
von unwesentlicher Bedeutung ist. Die fiir das Entwicklungssta- 
dium maximale Himoglobinkonzentration kann jedoch innerhalb 
gewisser Grenzen unterschritten werden, und SI wird bei ge- 


wissen Aniimien abnorm niedrig. Dies bedeutet jedoch — wie 
weiter unten noch des naheren dargelegt werden wird — nicht, 


dass der Differenzierungsgrad des Gewebes niedriger gewor- 
den ist als unter physiologischen Verhiltnissen. Der niedrigere 
S I-Wert ist durch abnorm hohes R % hervorgerufen worden. 
Die Retikulozyten haben niedrigere Himoglobinkonzentration 
als die Krythrozyten (Gripva., 1938), weshalb eine Erhéhung 
der Anzahl Retikulozyten in den Blutbahnen eine Senkung des 
Mittelwertes fiir die Himoglobinkonzentration der Blutzellen 
mit sich bringt. Bis auf weiteres sehe ich von den Retikulo- 
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zytenkrisen ab und diskutiere F I und SI als Ausdruck der 
Gewebsentwicklung. 


4. Firbeindex. 


Wie oben bemerkt, wird F I bei normalem R % durch das Ver- 
haltnis S I/Z bestimmt, was auf folgende Weise gezeigt werden 
kann: 

(Hb/N). Hb=K(NXDXSI). 
(1/Z). FI=K (SI/Z). 


F I ist eine Zahl. Ihr Wert ist verschieden, wenn man Hb in 
Skaleneinheiten, in Gewichtseinheiten oder in Volumen gebun- 
denen Sauerstoffs ausdriickt, oder wenn man N pro 100 cem 
Blutfliissigkeit oder auf andere Weise rechnet. Unabhiangig von 
der Art und Weise, wie F I rechnerisch ausgedriickt wird, besitzt 
das obengenannte Prinzip Giiltigkeit. Wird dasselbe Berech- 
nungsverfahren verwendet, und ist F I in einem Falle héher als 
in einem anderen, so gibt dies an, dass das Verhiiltnis S I/Z gris- 
ser ist. SI und Z nehmen wihrend der ontogenetischen Ent- 
wicklung stetig zu. Wenn FI beim Schwein bis zur 6.—7. 
Woche abnimmt (Diagramm 4), so bedeutet dies, dass der 
Bruch SI/Z kleiner wird. Wenn sowohl SI als auch Z 
zunehmen und SI/Z abnimmt, so bedeutet dies, dass Z 
mehr zunimmt als SI. Darum kann diese Periode des Lebens 
des Saugferkels als eine »Streckungsperiode», des Erythrozyten- 
gewebes bezeichnet werden, und die Gewebsentwicklung ist mit 
derselben beim Huhn vergleichbar. Wenn F I danach steigt, 
so ist das ein Ausdruck dafiir, dass S I mehr zunimmt als Z. 
Diese Periode kénnte daher »Fiillungsperiode> genannt wer- 
den, und die Fiillung betrifft das Himoglobin im Gewebe. Das 
gewebsbiologische Prinzip der »Fiillungsperiode» diirfte fol- 
gendermassen auszudriicken sein: »Die Differenzierungs- 
aktivitit (Beschleunigung des Differenzierungsprozesses sowie 
Erhéhung des Maximums der Differenzierungskurve) ist grésser 
als dass effektive Wachstum geworden und erhilt danach ein im- 
mer grésseres Ubergewicht. Infolge dessen nimmt die Aktivitiits- 
kurve (Diagramm 3) mehr und mehr reinen Differenzierungs- 
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typus an. Infolge des vermehrten effektiven Wachstums werden 
die Blutzellen kleiner, bekommen aber dessenungeachtet infolge 
héherer Hiimoglobinkonzentration eine gréssere Gewichtsmenge 
Himoglobin. Wiahrend der »Streckungsperiode» nimmt die 
Gewichtsmenge der einzelnen Blutzelle ab, und N_ steigt. 
Wihrend der »Fiillungsperiodex, nimmt die Gewichtsmenge 
zu, und N nimmt ab. Diese Abnahme trotz vermehrten effek- 
tiven Wachstums wird verstiindlich im Lichte des Prinzips, dass 
N nicht nur durch Gewebsentwicklung bestimmt wird, sondern 
auch dureh den jeweiligen Bedarf des Organismus an Hiimo- 
globin im Blut. 

Jedes Entwicklungsstadium hat unter physiologischen Ver- 
hiltnissen seinen bestimmten FI. FI eines Entwicklungs- 
stadiums darf daher nicht auf ein anderes Stadium iiber- 
tragen werden. Wenn Nareeri (»Blutkrankheiten und Blut- 
diagnostik», 1931, S. 108) FI normal beim Menschen als 1 
angibt, so besitzt dies Giiltigkeit nur fiir den erwachsenen 
Menschen. Bei einer solechen Definition wie der NarGett’s ist 
nicht die in der Padiatrie seit langem bekannte Tatsache beriick- 
sichtigt worden, dass der erwachsene Organismus und der des 
Siiuglings verschiedenen F I haben. 

Ebensowenig wie F 1 von einem Entwicklungsstadium auf 
ein anderes iibertragen werden darf, darf dies mit S I geschehen. 
Im Anschluss an seine Beobachtung, dass Hb % : Vol % 
beim erwachsenen Menschen eine Konstante (K) ist, schlagt 
Scuartum-Hansen vor, durch Bestimmung von V indirekt Hb 
gemiss Hb== K X V zu messen. K, d. h. SI, ist jedoch ver- 
schieden fiir verschiedene Entwicklungsstadien und um so nied- 
riger, je jiinger das Individuum ist. Hiatte ich bei meinen 
Studien iiber das Blutbild des Schweins das Hb der Saugferkel 
durch Messung von V bestimmt und das SI des erwachsenen 
Tieres als Konstante verwendet, so wiirden die Werte zu hoch 
ausgefallen sein. FerGemMan (1938) hat den statistisch gesicher- 
ten Nachweis gefiihrt, dass bei 14-jihrigen Kindern die Hiimo- 
globinkonzentration in den Erythrozyten hoéher ist als bei 3-jih- 
rigen Kindern. Der Verf. fiigt jedoch zu dieser seiner Beob- 
achtung folgende Bemerkung: »Nor does such a slight difference 
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annul the assertion of previous investigators concerning the 
extraordinary constancy of the corp Hgl. concentration with 
revard to both sex and age.» 


5. Zeligrésse (D). 


Der Zusammenhang zwischen F I und D lisst sich folgender- 
massen herleiten : 


FI=>K (SI]/Z). Z=K (1/D). FI=K (SIXD). 


Nun ist SI in einem gegebenen Entwicklungsstadium unter 
physiologischen Verhiltnissen konstant, woraus folgt, dass die 
»Formely (SI XD) fiir ein gegebenes Entwick- 
lungsstadium geschrieben werden kann F [= K (D), d.h. der 
Farbeindex ist in einem gegebenen Entwicklungsstadium unter 
physiologischen Verhdltnissen eine Funktion der Zellgrosse. 

Der Wert von D in einem gegebenen Entwicklungsstadium 
darf ebensowenig wie FI und SI auf ein anderes Entwick- 
lungsstadium iibertragen werden. Auch darf man nicht den 
Schluss ziehen, weil F I beim Schwein in der 6.—7. Woche 
niedrig ist, so sei auch D niedrig. Die D-Kurve und die F I- 
Kurve sind, wie aus Diagramm 4 hervorgeht, nicht kongruent. 
D wird allein durch Z, F I dagegen durch S I/Z bestimmt. 

Nach Winrrose und SuuMacker (1935), die die Grisse der 
roten Blutzellen auch bei Schweinsembryonen untersucht haben, 
findet eine stetige Abnahme der Zellgriésse mit steigender onto- 
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genetischer Entwicklung statt (Diagramm 6). 

Die Ahnlichkeit zwischen der Pricr-Joxrs’schen Kurve bei 
Embryonen und bei perniziéser Aniimie veranlasst die Verfasser 
zu der Vermutung: »Jt seems quite plausible that the antianemic 
principle of Castre may be the same or very similar to the 
substance which causes the blood of the fetus to develop in the 
manner described.» Meine eigenen Beobachtungen iiber 
Knochenmarkverinderungen nach Leberzufuhr bei perniziéser 
Anidmie stiitzen die Richtigkeit dieser Vermutung. 

van Crevatp (1932) hat festgestellt, dass die Price- 
Joners’sche Kurve des neugeborenen Kindes im Verhiltnis zu 
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der des Erwachsenen vom Nullpunkt weg verschoben (grosse 
Blutzellen), breitbasig (Anisozytose) und niedrig ist (keine 
Gréssengruppe dominiert). Faxtn (1937) hat stetige Abnahme 
der Blutzellen wihrend des ersten Lebensjahres des Menschen 
statistisch gesichert nachgewiesen. Dies bedeutet, dass auch 
beim Menschen wihrend des ersten Lebensjahres eine sukzes- 
sive Rechtsverschiebung der Wachstumszone des Erythrozyten- 
stattfindet. 

Die Price-Jones’sche Kurve wird vom Nullpunkt aus nach 


rechts hin gezeichnet, und eine Zunahme der Zellgrésse erscheint 
als eine Verschiebung der Gréssenkurve nach rechts. Zunahme 
der Zellgrésse ist daher Rechtsverschiebung genannt worden 
(Diagramm 7). Fiihrende Himatologen behaupten nun, dass 
bei pernizidser Aniimie Linksverschiebung im Knochenmark und 
Rechtsverschiebung im kreisenden Blut vorliege. Abb. 16, die 
aus Rour und Kotter (1937) entnommen ist, veranschaulicht 
eine soleche Auffassung. 


Diagramm 6. 


Price-Jones’sche Kurven beim Schwein in verschiedenen Entwicklungs- 
stadien. (Aus Wintrobe und Shumacker, 1935.) 


A 
PIG 
+ 25 aduLT, Cv Sc 4, DIAM 
F ; BeNEWBORN, CV 4, DIAM. 2.014 
= 20+ CFE TUS, B2 days CV 74 
a 
DFETUS,48days.C V DIAM Bley 
/ 
> / 
o 
° 
L 
“4 7 8 10 i2 13 14 
DIAME TER, MICRONS 


Mit steigender Entwicklung »Linksverschiebung» der PRiIcE-JONEsS'schen 
Kurve, d. h. Rechtsverschiebung (ARNETH) der Wachstumszone (Abb. 15). 


106 


~ 


Diagramm 7. 


(Aus Schulten, 1931.) 


0 
% % 
35 


‘ 
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Kurve Fall41. Fo. Ansem. pern. in 

Remission. MAGig starke Rechtsverschie- 


] bung = Makrocytose. Keine Verbreiterung 
nach links = Mikrocytose @. M&Bige Ver- 
rr breiterung der Basis = Anisocytose. 


Kurve I. Fall 4. Ba. normal, 
hohe Kurve (fast 40% der Zellen 
um 7,5) mit echmaler Basis 
= geringe Anisocytose (relative 
Isocytose). 


Zunahme der Zellgrésse und »Rechtsverschiebung» der Gris- 
senkurve bedeutet aus gewebsbiologischem Gesichtspunkt Links- 
verschiebung der Wachstumszone (Abb. 15). Bei pernizidser 
Aniimie liegt, wie unten gezeigt werden wird, Linksverschiebung 
(ArnetH) sowohl im Knochenmark wie im Blut vor. Wiirde dic 
Price-Jones’sche Kurve vom Nullpunkt aus nach links hin ge- 
zeichnet, so wiirde Rechtsverschiebung der Wachstumszone sich 
als Rechtsverschiebung der Gréssenkurve markieren. Damit 
wiirde die hiimatologische und gewebsbiologische Terminologie 
miteinander in Ubereinstimmung gebracht. 

Kin gewebsbiologisches Studium von Himoglobingehalt, An- 
zahl roter Blutzellen pro Volumeneinheit Vollblut, Firbeindex, 
Sittigungsindex, Grosse der roten Blutzellen usw. liefert Stiitzen 
fiir die Annahme, dass cin intimer und gesetzmissiger Zusam- 
menhang zwischen diesen von der klinischen Forschung geschaf- 
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fenen Begriffen besteht. 
seine bestimmten Werte fiir diese Gréssen zu haben. Ich habe 


Jedes Entwicklungsstadium scheint 


hierin einen Ausdruck des Determinationsprinzips gesehen, d. h. 
dass das Erythrozytengewebe sich in vorausbestimmten Bahnen 
entwickelt, die mit dem in friihem Stadium abgeschlossenen 
physiologischen Determinationsprozess fixiert sind. 


Abb. 16. 


(Aus Rohr und Koller, 1937.) 
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ZUSAMMENFASSUNG. 


1) Mit Riicksicht auf das rote Blutbild kann die Stugezeit 
des Saugferkels in zwet Perioden eingeteilt werden, die erste 
und die zweite Sdugeperiode. Wahrend der ersten Sdugeperiode, 
die die erste Woche und den Anfang der zweiten Woche umfasst, 
sind die Verdnderungen des roten Blutbildes dadurch bedingt, 
dass eine vermehrte Anzahl roter Blutzellen zerstért wird. Es 
wird dies als ein Ausdruck dafiir gedeutet, dass das neugeborene 
Schwein infolge der hohen Sauerstoffspannung der neuen Um- 
gebung zu viel Hamoglobin in der Blutbahn hat. Wihrend der 
zweiten Stugeperiode sind die Veriinderungen des roten Blut- 
bildes hauptsichlich durch das fortschreitende Wachstum und 
die Differenzierung des Erythrozytengewebes bedingt. 


2) Die Himoglobinmenge in einer bestimmten Quantitdét Blut 
ist besttmint a) durch die Anzahl roter Blutzellen (N ), b) durch 
die Grosse der Blulzellen (D) und c) durch deren Himoglo- 
binkonzentration (SI). Dies kann so ausgedriickt werden: 
Hb=Kh (N X DX STI) oder, da das Gesamtzellvolumen (V ) 
durch N und D bestimmt ist: Hb = K (V ST). Das neuge- 
borene und das erwachsene Schwein haben hoheres Hb als die 
dazwischenliegenden Stadien. Im ersten Falle beruht das hohe 
Hb auf grossem V, im zweiten Falle auf grossem S I. 


3) Die Markerythrozyten und die Markretikulozyten bilden 
einen »Zwischenteil» zwischen demjenigen Teil des EHrythro- 
zytengewebes im Knochenmark, wo das Wachstum geschieht, 
und dem im Blut befindlichen Teil desselben. Von dem 
»Zwischenteil» werden unter physiologischen Verhiltnissen 
himoglobinhaltige Zellen an das Blut abgegeben, und zwar von 
den Markretikulozyten in erster Linie diejenigen, die am 
»reifsten» sind, d. h. die grésste Héimoglobinkonzentration 
haben. Bei erhohtem Hémoglobinbedarf wird eine grdssere 
Anzahl Markretikulozyten als friher abgegeben. Die Markreli- 
kulozyten in dem »Zwischenteil» kénnen daher als eine Hamo- 
globinreserve bezeichnet werden, die zur Anwendung kommt, 
wenn die Notwendigkeit einer vermehrten Abgabe von Himo- 
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globin an das Blut vorliegt. Dank der so vorhandenen Reserve 
kann innerhalb gewisser Grenzen dieser erhdhte Bedarf gedeckl 
werden, ohne dass die Gewebsentwicklung in dem zentralen Teil 
gestort zu werden braucht. 

4) STI ibersteigt nie den fiir das Entwicklungsstadium gege- 
benen Wert. Dieser Wert kann jedoch in gewissen Fallen bei 
Andmien unterschritten werden. Die Zihigkeit, mit welcher der 
phystologische Wert von SI bei »hyperchromen» wie bei »hypo- 
chromen» Andmien beibehalten wird, zeigt, dass bei dem Organis- 
mus eine Tendenz vorhanden ist, nur diejenigen roten Blutkor- 
perchen aus dem Knochenmark ins Blui austreten zu lassen, die 
die fiir das Entwicklungsstadium maximale Hémoglobinkon- 
zentration haben. Die Markretikulozyten haben eine geringere 
Himoglobinkonzentration als die Erythrozylen. Bei Retikulo- 
zytenkrisen kann daher SI ntedrig werden. Die Anzahl roter 
Blutzellen wird nicht nur durch die Gewebsentwicklung, sondern 
auch durch den jeweiligen Bedarf des Organismus an Himoglo- 
bin in der Blutbahn bestimmt und kann durch Retikulozyten- 
krisen eine Erhéhung erfahren, ohne Anderung des Wachslums 
des Erythrozytengewebes. 


5) Die Entwicklung des Erythrozytengewebes beim Schwein 
kann nach der 3. Woche eingeteilt werden in eine »Streckungs- 
pertode», die bis zur 7. Woche reicht, und eine »Fiillungs- 
periode», die danach beginnt. 


6) Wihrend der »Streckungsperiode» nimmt F I ab, d.h. Z 
(das effektive Wachstum) nimmt mehr zu als SI (der Diffe- 
renzierungsfaktor). Die Gewichtsmenge Hiimoglobin in den 
Blutzellen nimmt daher ab, und die Anzahl roter Blutzellen pro 
Volumeneinheit steigt. Wihrend der »Fiillungsperiode» steig! 
FI,d.h. der Differenzierungsfaktor ist grésser als der Wachs- 
tumsfaktor geworden und erhalt danach ein immer grdsseres 
Ubergewicht. Die Gewichtsmenge Hiimoglobin in den Blutzellen 
nimmt daher zu, und die Anzahl roter Blutzellen nimmt ab. 
SI ist in einem gegebenen Entwicklungsstadium unter physio- 
logischen Verhiltnissen konstant, weshalb F I durch die Zell- 
grosse bestimmt wird. 
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7) Unter physiologischen Verhdltnissen ist der Zusammenhang 
zwischen dem Wachstum und der Reifung des Erythrozyten- 
gewebes gesetzmassig. Dies hat zur Folge, dass jedes Entwick- 
lungsstadium einen bestimmten Wert fiir Hb, N, F I, D, S 1 
und R % hat. Der Wert in einem Entwicklungsstadium darf 
daher nicht auf ein anderes tibertragen werden. 


Aniimien durch Himoglobinverlust und durch 
Eisenmangel. 


Vorléufige Mitteilung. 


A. Diskussion des Animiebegriffs. 


Aus funktionellem Gesichtspunkt kann Animie definiert wer- 
den als ein krankhafter Zustand, bei welchem die Himoglobin- 
menge im Blut nicht fiir die physiologischen Lebensiusserungen 
des Organismus geniigt. Seit alters hat man als Kriterien fiir 
die Beurteilung animischer Zustinde den Hiimoglobinwert und 
die Anzahl roter Blutzellen verwendet. Beim erwachsenen Orga- 
nismus sind diese Werte verhiiltnismiissig stabil, weshalb dic 


Mittelwerte von normalen Individuen — unter Beriicksiehti- 
gung der physiologischen Variationen — als Norm benutzt 


werden kénnen. Wihrend der Siiugeperiode iindert sich infolge 
der fortschreitenden Entwicklung des Erythrozytengewebes der 
Hiimoglobinwert von einem Altersstadium zum anderen. Die 
Mittelwerte von normalen Individuen haben wiihrend dieser 
Periode geringere Bedeutung als Norm als im erwachsenen 
Stadium. Die Normalkurve fiir die Hiamoglobinwerte des 
Schweins wiihrend der Siiugeperiode (Diagramm 4) kann nicht 
als Norm fiir das einzelne Individuum verwendet werden. Der 
Hiimoglobinwert wihrend der zweiten Siugeperiode zeigt bei 
den verschiedenen Wiirfen starke Variationen. Verursacht wird 
lies dadurch, dass bei dem einen Wurf dieser Wert bereits in der 
dritten Woche, bei einem anderen aber erst in der fiinften Woche 
steigt. 

Wiahrend der ersten Woche weisen die Hiimoglobinkurven, 
praktisch genommen, keine Variationen auf. Der Himoglobin- 
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wert nimmt ab, und simtliche Kurven fallen auf diese Weise 
zusammen. Gleichzeitig damit, dass der Himoglobinwert sinkt, 
nimmt auch die Anzahl »unreifers, roter Blutzellen ab, und das 
rote Blutbild wird auf diese Weise »reifer». Im folgenden 
verwende ich den aus gewebsbiologischem Gesichtspunkt ange- 
messeneren Ausdruck Rechtsverschiebung des roten Blutbildes. 
Ks handelt sich hierbei um morphobiologische Verinderungen im 
Blut, wie Abnahme und Verschwinden von kernhaltigen roten 
Blutzellen, Abnahme der Zellgrésse mit Erhéhung und Breiten- 
abnahme der Pricr-Jones’schen Kurve (Diagramm 6), Ab- 
nahme und Verschwinden von Polychromasie, Rechtsverschie- 
bung der Retikulozytenzusammensetzung, d.h. prozentuale Ab- 
nahme der Anzahl roter Blutzellen mit grosser Menge vitalfarb- 
barer Substanz usw. Die Rechtsverschiebung des roten Blut- 
bildes wihrend der ersten Zeit des extrauterinen Lebens diirfte 
nicht hervorgerufen werden durch einen rasch fortschreitenden 
Reifungsprozess, sondern durch die Polyglobulie, die bei dem 
Neugeborenen infolge der hohen Sauerstoffspannung der neuen 
Umgebung ganz plotzlich eintritt. In diesem Stadium gibt also 
der normale Himoglobinwert des Saugferkels Polyglobulie an. 
Ein Wert, der unter dem Normalwert liegt, braucht daher nicht 
Animie anzugeben. 

Bei den Studien iiber das normale rote Blutbild des Schweins 
wurde ein Wurf von Saugferkeln angetroffen, von denen mehrere 
bei der Geburt Zeichen von »Geburtsaniimie» (blasse Schleim- 
hiiute, blasse Schnauze, lichtdurchlissiges iiusseres Ohr usw. ) 
darboten. 


Da es in der Veteriniirmedizin bekannt ist, dass derartige Saugferkel ge- 
woéhnlich bald nach der Geburt an Darm- und anderen Infektionen erkran- 
ken und eingehen, werden am Institut auf Wiad solche Wiirfe mit Riick- 
sicht auf die Infektionsgefahr in der Regel sofort nach der Geburt getétet. 
In dem hier genannten Falle wurde mir indessen der aniimische Wurf ent- 
gegenkommenderweise zur Verfiigung gestellt, und ich konnte die Entwick- 
lung des roten Blutbildes bei dem Wurf mit Bestimmungen wihrend der 
ersten und des grésseren Teils der zweiten Siiugeperiode verfolgen. In 
dieser Arbeit wird folgender Bericht dariiber erstattet. 


Der aniimische Wurf bestand aus 13 Ferkeln, von welehen 4 
kurz nach der Geburt starben. Von den 9 iibrigen Ferkeln zeig- 
ten 8 am dritten Tage Himoglobinwerte niedriger als der Mittel- 
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wert der normalen Saugferkel an diesem Tage. In den Aus- 
strichpraparaten vom Blut dieser Ferkel war die Linksverschie- 
bung des roten Blutbildes (»Erythroblastose», Polychromasie 
und Anisozytose) hochgradig. Tabelle 15 zeigt die Mittelwerte 
von Hamoglobin und R % bei normalen Saugferkeln und bei 
dem animischen Wurf sowie diese Werte bei zweien der Ferkel 
dieses Wurfs. 

Wie aus Tab. 15 hervorgeht, ist bei dem aniimischen Wurf der 
Mittelwert fiir Hb niedriger, fiir R % aber héher als der Mittel- 
wert der normalen Tiere. Bei Saugferkel Nr. 2 ging R % auf 
normale Werte herunter, und Rechtsverschiebung des roten Blut- 
bildes trat in derselben Weise wie bei den normalen Tieren ein. 
Diese Beobachtung habe ich dahin gedeutet, dass das Saugferkel 
Nr. 2 bei der Geburt trotz des abnorm niedrigen Himoglobin- 
wertes keine Animie hatte, sondern Polyglobulie. Wenn also ein 
neugeborener Organismus abnorm niedrigen Hiimoglobinwert 


Tabelle 15. 


Werte von Hiamoglobin und Retikulozytenprozent bei normalen Saug- 
ferkeln und bei einem Wurf mit »Geburtsanimie>. 


Die eingeklammerten Zahlen geben die Anzahl Bestimmungen an. 


| | Aniimischer Wurf 
Normale Tiere | 
Alter in Mittelwert } Mittelwert Ferkel Ferkel 
Tagen | (9 Ferkel) Nr. 1 Nr. 2 


| Hb % R % Hb % R% \|\Hb%R%Y%AbY% RY 


C685 4,2 59,0 45 |42 | 69 | 65 4,2 

8 | 57, _ 50,7 38 |35 | 49/47 | 30 

10 53,1 48,9 3,7 35 4,4 | 

11 \ — 46,0 3,7 | 30 40 41 1,8 

49,6 

12 f mae 44,3 3,1 30 3,9 | 40 1,8 

wert der 2.|99» + 96 |2,5 + 0,18 47,2 + 1,5 | 3,6 + 0,16 32,5 | 4,7 | 46,8 , 2,3 
Woche (198) 109) (33) (34) 


Bei dem animischen Wurf ist der Mittelwert fiir Ib in der 2. Woche nied- 

riger, fiir R % aber héher als der Mittelwert der normalen Tiere. Bei Saug- 

ferkel Nr. 1 bleibt das hohe R % bestehen, bei Saugferkel Nr. 2 nimmt 
R Y% in derselben Weise ab wie bei den normalen Tieren. 


114 


aufweist, nach der Geburt aber Rechtsverschiebung des roten 
Blutbildes eintritt, registrierbar z. B. in der Weise, dass kern- 
haltige Blutkérperchen aus der Blutbahn verschwinden usw., 
so diirfte der niedrige Hémoglobinwert nicht Animie, sondern 
Polyglobulie bedeuten. Bei Saugferkel Nr. 1 trat keine Rechts- 
verschiebung des roten Blutbildes nach der Geburt ein. Da das 
hohe R% bestehen blieb, ist es nicht auszuschliessen, «lass 
dieses Saugferkel trotz seiner neuen Umgebung an Aniimie litt. 
Aus dem oben Angefiihrten geht hervor, dass es schwierig ist, 
lediglich auf Grund des Himoglobinwertes — sofern dieser nicht 
extrem niedrig ist — im Einzelfalle wiihrend der Siugeperiode 
zu entscheiden, ob Aniimie vorliegt oder nicht. Auch kann man, 
wenn der fiir das Entwicklungsstadium physiclogische Hiimoglo- 
binwert unbekannt ist, nicht lediglich aus einer Linksversehie- 
bung des roten Blutbildes schliessen, dass Aniimie vorliegt. An 
Hand der Saugferkeluntersuchungen lisst sich dies folgender- 
massen zeigen. Die Hiimoglobinkurven fiir Saugferkel desselben 
Wurfs zeigen — wie oben erwihnt — im grossen ganzen 
gleichartigen Typ, und die Kurven fiir die verschiedenen Ferkel 
eines Wurfes beginnen nicht nur in derselben Woche, sondern 
oft an demselben Tage zu steigen. Der physiologische Hiimo- 
globinwert fiir ein dem Wurf angehériges Saugferkel ist 
daher leicht festzustellen. Nach Aderlass fillt der Himo- 
globinwert, und Linksverschiebung roten  Blutbildes 
tritt ein. Aber selbst nach einem grossen Aderlass (Tab. 17) 
steigt hier der Himoglobinwert binnen sehr kurzer Zeit wieder 
auf denselben Wert wie bei den dem Wurf angehérigen nicht 
mit Aderlass behandelten Saugferkeln, wihrend die Linksver- 
schiebung des roten Blutbildes bestehen bleibt. In solehen Fiillen 


besteht — trotz des Vorhandenseins einer Linksverschiebung des 
roten Blutbildes — kein Anlass, anzunehmen, dass Animie vor- 


liegt. Dass der Hiimoglobinwert in der Blutbahn ersetzt ist, 
ergibt sich daraus, dass die zur Ader gelassenen Tiere pliysio- 
logische Himoglobinwerte haben. Die Linksverschiebung des 
roten Blutbildes bedeutet in diesem Falle also nicht Aniimie, son- 
dern ist ein Ausdruck dafiir, dass das Erythrozytengewebe auf 
eine andere Weise als unter physiologischen Verhiiltnissen den 
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Himoglobinbedarf des Organismus deckt. Aus dem Gesagten er- 
hellt, dass Aniimie wihrend der Saiugeperiode schwer nachzuwei- 
sen ist, wenn der physiologische Hamoglobinwert unbekannt ist. 


B. Hiamoglobinverlustanimien. 
1. Animie durch Blutverlust. 


Wie friihere Forscher (Pricr-Jones 1910, Hetcr 
1936 u. a.) gezeigt haben, kénnen grosszellige Animien experi- 
mentell durch Aderlass bei Kaninchen erzeugt werden. Nach 
Aderlass an Hiihnern hat Danrscuaxorr (1909) bei Unter- 
suchung des Knochenmarks der Versuchstiere »eine besonders 
intensive Wucherung der lymphoiden Himoblasten und ihrer 
Ubergangsformen zu den Erythroblasten» festgestellt sowie fer- 
ner, dass die Entwicklung des Erythrozytengewebes »in gewissem 
Sinne einen embryonalen Charakter annimmt». Herter Ssé- 
vALts Aderlassversuche sind aus mehreren Gesichtspunkten von 
gewebsbiologischem Interesse. Mit Riicksicht auf den vorliegen- 
den Gegenstand kénnen sie kurz folgendermassen referiert 
werden. 


67 Kaninchen wurde wiihrend einer Zeit von 90 Tagen jeden dritten Tag 
25—45 eem Blut (etwa 8—12 Promille des Kérpergewichts) durch Aderlass 
entzogen, wobei Aniimie von konstantem Typ (Hiimoglobinwert etwa 57 %, 
Anzahl Blutzellen etwa 3 Millionen) entstand. Der Fiirbeindex, vor den 
Aderliissen 0,87, war nach dem zweiten Aderlass 1,14, sank bei den weiteren 
Aderliissen etwas und war zu Ende des Versuchs 1,0. Die Zellgrésse stiee 
kontinuierlich von 6,8 auf 7,7 ~; die PRICE-JONEs’sche Kurve nabm an Breite 
zu und erfuhr eine Verschiebung vom 0-Punkt aus. Zu Ende der Versuchs- 
zeit zeigte der blutzellenbildende Teil des Knochenmarks eine betriichtliche 
Vergrésserung im Verhiltnis zu dem der Kontrolltiere. Diese Vergrésse- 
rung war fast ausschliesslich durch Vermehrung der roten Knochenmark- 
zellen bedingt, wiihrend die Anzahl der granulierten Leukozyten nur eine 
unbedeutende Steigerung aufwies. Auch die ungranulierten basophilen Zel- 
len (»Myeloblasten») waren stark vermehrt. SJ6vALL bemerkt, dass diese 
letztere Beobachtung darauf hindeutet, dass die ungranulierten Zellen nicht 
nur als Stammzellen fiir Leukozyten betrachtet werden kénnten, sondern 
entweder Erythrogonien im Sinne HELLY’s oder Hiimozytoblasten (FERRATA) 
seien. Auf den mikroskopischen Schnitten habe er in dey “ogel eine deutliche 
Gruppierung nicht nur von himoglobinbildenden Zellen, sondern auch von 
verschiedenen Typen granulierter Leukozyten beobachten kénnen. eine 
Beobachtung, die dafiir spricht, dass Leukozyten mit verschiedenen Typen 
von Granula verschiedenen Geweben angehéren. 
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Ssévatt deutet Veriinderungen in Knochenmark und Blut 
nach langdauernden Aderliissen als »eine durch die gesteigerte 
Mehrbelastung hervorgerufene Kompensationsbestrebung», und 
unterscheidet zwischen einer »quantitativen Kompensation» 
(Gréssenzunahme des blutbildenden Teils des Knochenmarks ) 
und einer »qualitativen», die sich in der Weise iiussert, dass die 
roten Blutzellen durch Zunahme der Zellgrésse eine grissere 
Menge Himoglobin erhalten. Das Absinken des Fiirbeindex soll 
nicht durch mangelnde Leistungsfihigkeit des »erythropoetischen 
Systems», sondern durch Mangel an Material fiir die Hiimo- 
globinbildung hervorgerufen sein. 


Eigene Untersuchungen. 


a. Verinderungen im Knochenmark und Blut beim Huhn. 


Material: 6 St. 14 Monate alte Hiihner. 
VERSUCHSTECHNIK. 

Blutentziehung durch Einschnitte in den Kamm oder durch 
Punktion der Vena jugularis. 

Kleinere Aderlisse. 

Im Knochenmark Linksverschiebung der Zellenzusammen- 
setzung des Erythrozytengewebes mit Abnahme der Anzahl 
Markretikulozyten. Keine sichere Zunahme der Anzahl mito- 
tischer Zellen. Im Blut Abnahme der Himoglobinmenge und 
der Anzahl roter Blutzellen ohne nachweisbare Zunahme des 
Firbeindex und der Grésse der Blutzellen. 

Gréssere Aderlisse. 

Zunahme der Anzahl mitotischer Zellen in den niedrigeren 
Differenzierungsgruppen unter gleichzeitiger Abnahme in den 
héheren (Linksverschiebung der Wachstumszone). Fiir das Ent- 
wicklungsstadium abnorm grosse Anzahl mitotischer roter Kno- 
chenmarkzellen (vermehrtes primitives Wachstum). Neben »phy- 
siologischen» roten Blutkérperchen vereinzelte »atypische», deren 
Zellgrésse und Kernstruktur basophilen Erythroblasten, deren 
Himoglobineinlagerung aber polychromatischen Erythroblasten 
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entspricht (»priimature» Himoglobinbildung). Die Kernstruk- 
tur in den roten Blutkérperchen im grossen ganzen normal, ob- 
wohl hier und da bei einem Blutkérperchen »degenerierter», Kern. 
Die Himoglobineinlagerungen im Zytoplasma bei gewissen Zel- 
len weniger homogen als unter physiologischen Verhiiltnissen. 
Im Blut Abnahme der Hiimoglobinmenge und der Anzahl] roter 
Blutzellen mit Zunahme des Firbeindex und der Grésse der 
Blutzellen. 


b. Verianderungen im Blut beim Schwein. 


Material: 28 St. Saugferkel im Alter von 7—11 Wochen. 


VERSUCHSTECHNIK. 


Zum Aderlass von Saugferkeln wurde folgende Technik verwendet: Der 
iiusserste ‘Teil des Schwanzes wurde kupiert und der’ Schwanz einige Male 
gegen das Glasgefiiss geschlagen, wodurch eine spritzende Pulsaderblutung 
ausgeliést wurde. Diese Technik zeigte sich fiir Saugferkel bedeutend effek- 
tiver als Aderlass mittels Vakuums. Bei 16 der Versuchstiere wurden ein 
kleinerer Aderlass (30—150 cem Blut) oder mehrere solche vorgenommen, 
bei 12 Tieren ein grosser Aderlass (Menge entzogenen Blutes etwa 3 % des 
Kérpergewichts). Wiihrend der niichsten Tage nach dem Aderlass tiigliche 
Bestimmungen von Hb, N, FI und R % sowie, wo dies méglich war, mittels 
Bock’s Methode von D. Auch nach grossen Aderliissen war der Allgemein- 
zustand der Versuchstiere bemerkenswert unbeeinflusst, und ein Niedergang 
der Gewichtskurve war nach den Eingriffen nicht zu konstatieren. 


Ein kleinerer Aderlass. 


Geringe oder keine Abnahme des Himoglobinwertes. Keine 
sichere Verinderung von Firbeindex oder Zellgrésse, aber an- 
scheinend Tendenz zu Verminderung. Zunahme der Anzahl 
Retikulozyten ohne nachweisbare Veriinderung der Retikulo- 
zytenzusammensetzung. 


Mehrere kleinere Aderlisse (Tab. 16). 


Nach jedem Eingriff miissige Abnahme des Himoglobin- 
wertes, darauf rasch folgend Anstieg auf physiologische Werte. 
Tendenz zu Erhéhung von Fiirbeindex und Zellgrésse mit Ver- 
minderung der Anzahl Blutzellen. Nach jedem neuen Eingriff 
Zunahme der Anzahl Retikulozyten mit Linksverschiebung der 
Retikulozytenzusammensetzung. 
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Tabelle 16. 


Veranderungen im Blut bei Saugferkel Nr. 717:9 nach mehreren 
kleinen Aderlassen. 


Korpergewicht in Kilogramm = G. Die iibrigen Bezcichnungen wie in 
Tab. 14. 
. Hb % N cem FI R% D G 
Tagen | 
44 72 6,67 0,53 1,8 6,6 8,0 


Aderlass von 100 ccm Blut 


45 62 | 5,22 0,60 is 6,6 — 
46 60 5,94 0,51 3,3 6,9 _- 
47 58 5,79 0,50 2.0 6,8 _— 
49 65 5,62 0,56 2,9 6,9 — 


Aderlass von 150 cem Blut 


50 6a 4,74 0,63 3,3 7,2 9,7 
51 63 5,15 0,60 2,4 43 — 
52 68 5,67 0,59 4,3 7,0 — 
Aderlass von 100 cem Blut 
53 59 4,30 0,69 5,1 — — 
54 60 4,48 0,62 | 3,8 7,0 10,8 
56 60 5,39 0,50 3,3 7,0 — 
57 75 5,02 0,78 1,5 7,1 11,2 


Hb steigt schnell auf physiologische Werte ohne entsprechende Zunahme der 
roten Blutzellen. Anscheinend Tendenz zu Erhéhung von FI und D. Auf 
jeden neuen Eingriff Zunahme von R%. Am 57, Tage Linksverschiebung 
des roten Blutbildes, aber keine Andmie (vgl. Tab. 14). 
Ein grosser Aderlass (Diagramm 8 und Tab, 17). 

Kriiftiger Abstieg des Héamoglobinwertes, der jedoch 
rasch wieder zur Norm zuriickkehrt, ohne entsprechende Zu- 
nahme der Anzahl roter Blutzellen. Zunahme von Firbeindex 
und Zellgrésse. Kraftige Zunahme der Anzahl Retikulozyten 
mit hochgradiger Linksverschiebung der Retikulozytenzusam- 
mensetzung. Vereinzelte kernhaltige Blutzellen. Polychromasie 
und Anisozytose. 

Oft Abnahme des Fiarbeindex im Anschluss an gréssere Zu- 
nahme der Anzahl Retikulozyten. 
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Diagramm 8. 


Veriinderungen im Blut bei 4 Saugferkeln nach einem grossen Aderlass. 
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Tabelle 17. 


Verinderungen im Blut bei Saugferkel Nr. 728:3 nach einem grossen 
Aderlass. 


Die Bezcichnungen wie in Tab. 16. 


Alter in 


Tagen | Hb % N ecem FI | R % D G 
47 80 6,77 0,59 1,0 6,2 12,7 

48 75 6,18 0,61 0,7 

| 49 75 6,42 0,58 0,5 6.3 _ 
50 69 6,49 0,53 0,7 — 14,3 


Aderlass von 430 cem Blut 


51 | 48 4,26 0,50 1,6 6,0 | _— 
52 | , 56 4,08 0,69 3,7 6,1 om 
53 | 58 4,64 0,63 = | 5,2 7,0 17,1 
54 64 4,55 0,70 1,6 6,9 — 
55 | 67 4,99 0,67 1,3 7,0 — 


Ilb steigt schnell auf physiologische Werte ohne entsprechende Zunahme 
von N. Zunahme von FI und D. Am 53. Tage kraftige Zunahme von RY 
mit Abnahme von FI (vgl. Diagramm 8, Versuchstier 730: 1 am 47. und 
49. Tage, 730: 5 am 40. und 730: 6 am 44. Tage). 
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Tabelle 18. 
Aderlassanimie bei 8—9 Wochen alten Saugferkeln. 


Die cingeklammerten Zahlen geben die Anzahl Bestimmungen an. 


Normale Kontroll- 


, Zur Ader gelassene 
earn tiere in denselben 


Tiere Wiirfen 
67,1 +0,6 (140) 75,3 +0,8 (104) 
5,8 + 0,07 (132) 6,9 + 0,07 ( 57) 
1,98 + 0,12 (138) 0,s2 + 0,05 ( 94) 
0,58 + 0,006 (132) 0,54 + 0,009 ( 57) 


6,6 +0,03 ( 73) 


6,4 +0,05 ( 38) 


Statistisch gesicherte Abnahme von Hb und N und Zunahme von FI, R% 
und D, d. h. eine grosszellige, »hyperchrome» Aniimie mit Retikulozytose. 


Tab. 18 zeigt die statistische Zusammenstellung der Werte 
fiir simtliche mit Aderlissen behandelte Saugferkel im Alter von 
8—9 Wochen, verglichen mit den Werten fiir die Kontrolltiere 
aus denselben Wiirfen. (Wegen des schnellen Wiederansteigens 
des Himoglobinwertes nach Aderlass war es notwendig, die 
Aderlisse zu wiederholen, um die Hb-Abnahme statistiseh sicher 
nachzuweisen. ) 


Diskussion der Veriinderungen in Knochenmark und Blut. 


Gemachte Beobachtungen sprechen dafiir, dass das Erythro- 
zytengewebe aus funktionellem Gesichtspunkt in drei Teile ein- 
geteilt werden kann: 1) den zentralen Teil, in dem die Gewebs- 
entwicklung geschieht, 2) den »Zwischenteil», in dem die Mark- 
retikulozyten zu Erythrozyten »reifen>, und der die Himo- 
globinreserve des Organismus bildet, und 3) den im Blute 
befindlichen peripheren Teil, dessen Zellen Triiger der eigent- 
lichen Gewebsfunktion sind. Nach einem Aderlass entsteht eine 
Retikulozytenkrise, d. h. der Organismus deckt den entstandenen 
Himoglobinmangel im Blute durch Inanspruchnahme seiner 
Hiimoglobinreserve. Ist der Aderlass gross, oder wird er wieder- 
holt, so entsteht eine grosszellige Aniimie, d. h. es tritt eine 
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Linksverschiebung der Wachstumszone des Erythrozytengewebes 
ein. Der durch die Blutung hervorgerufene Himoglobinmangel 
wird also in erster Linie durch die Himoglobinreserve gedeckt, 
und erst wenn diese unzureichend ist, entsteht Stérung der 
Gewebsentwicklung. Wenn eine Animie nach einem Aderlass 
grosszellig wird, bedeutet dies, dass die Himoglobinreserve 
durch den Eingriff »erschépft», worden ist. Wird an solehen 
Tieren erneut ein Aderlass vorgenommen, so reagieren sie 
wiederum mit Retikulozytenkrise. Es zeigt dies, dass bei 
Blutungsanimien — wo die Funktion des zentralen Teils 
ungeschadigt ist — die Himoglobinreserve in Form von Mark- 
retikulozyten sich rasch erneuert. Da die Markretikulozyten nicht 
durch Teilung von Zellen dieses Differenzierungsgrades, sondern 
durch Differenzierung orthochromatischer Erythroblasten ent- 
stehen, habe ich aus diesen Beobachtungen gefolgert, dass die 
Differenzierung des Erythrozytengewebes bei Blutungsanimien 
nicht — wie bei pernizidser Animie — gehemmt ist. 

Die Veriinderungen in Knochenmark und Blut nach einem 
Aderlass gestalten sich verschieden, je nachdem ob nur die Himo- 
globinreserve zur Deckung des Hiimoglobinverlustes herangezogen 
wird, oder ob bei unzureichender Haimoglobinreserve auch eine 
Stérung der Gewebsentwicklung zustande kommt. 


Verdnderungen bei zureichender Haémoglobinrescrve. 


Wenn die Himoglobinreserve den Hiimoglobinverlust decken 
kann, sind die Veriinderungen des Erythrozytengewebes lediglich 
dadurch bedingt, dass eine vermehrte Anzahl Markretikulozyten 
aus dem Knochenmark in das Blut austritt. In der niichsten 
Zeit nach einem Aderlass wird daher die Zellenanzahl in der 
Diffcerenzierungsgruppe VI des Knochenmarkteils (Markreti- 
kulozyten), absolut genommen, abnorm klein und die Zellen- 
anzahl in den niedrigeren Differenzierungsgruppen bei einer 
prozentualen Berechnung abnorm gross sein. Die Linksverschie- 
bung der Zellenzusammensetzung des Knochenmarkteils — be- 
stimmt wie in Tab. 11 — wird unter solehen Bedingungen nur 
durch eine Abnahme der Markretikulozyten ohne eine abso- 
lute Zunahme der niedrigeren Differenzierungsgruppen hervor- 
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gerufen. Die Veriinderungen im kreisenden Blut sind dadureh 
bedingt, dass die durch den Eingriff entfernten roten Blutzellen 
teilweise durch Markretikulozyten ersetzt werden. Diese Frage 
wird weiter unten diskutiert werden. 


Verdnderungen bei Stérung der Gewebsentwicklung. 


Die Linksverschiebung der Wachstumszone bedeutet vermin- 
derte Zellteilungsaktivitit in den héheren und gesteigerte in den 
niedrigeren Differenzierungseruppen. Diese Steigerung wird 
so gross, dass die Zellteilungsaktivitit im Erythrozytengewebe, 
als Einheit genommen, einen héheren Grad als die fiir das Ent- 
wicklungsstadium physiologische aufweist (gesteigertes primiti- 
ves Wachstum). Im selben Masse, wie das effektive Wachstum ab- 
nimmt, nimmt das primitive zu, und die vermehrte totale Zell- 
teilungsaktivitit fiihrt zu einer Vergrésserung des Erythrozyten- 
gewebes (»Hyperplasie des roten Knochenmarks»). Die Links- 
verschiebung der Wachstumszone bringt eine Zunahme des mitt- 
leren Volumens der roten Knochenmark- und Blutzellen mit sich. 
Der Organismus hat die Tendenz, nur solche rote Blutkér- 
perchen aus dem Knochenmark ins Blut austreten zu lassen, 
welche die fiir das Entwicklungsstadium physiologische maximale 
Hiimoglobinkonzentration haben. Dies fiihrt zur Entstehung von 
Zellformen, bei denen die Hamoglobinkonzentration des Zyto- 
plasmas im Verhiltnis zur Grésse der Zelle abnorm gross ist 
(vgl. unten FI). Im Anschluss an die Linksverschiebung der 
Wachstumszone erfolgt eine Linksverschiebung der Grenze 
zwischen dem zentralen Teil des Erythrozytengewebes, in wel- 
chem die Gewebsentwicklung stattfindet, und dem »Zwischen- 
teil», der Zellen an das Blut abgibt. Gewisse von den Zellen des 
»Zwischenteils» kénnen auf diese Weise beim Schwein kernhaltig 
werden, was sich in dem peripheren Blutbild kundgibt. 

Die Beobachtung einer »priimaturen» Himoglobinbildung in 
gewissen roten Blutkérperchen im Hiihnerknochenmark nach 
vrossen Aderliissen habe ich folgendermassen gedeutet. In diesen 
Zellen ist die Himoglobinbildung (die Differenzierungsaktivitit ) 
abnorm gross und die Zellteilungsaktivitit im Anschluss hieran 
abnorm gering geworden. Aus gewebsenergetischem Gesichts- 
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punkt kann dies so ausgedriickt werden, dass das rote Blutkér- 
perchen seine Residualenergie in solchem Ausmass zur Himo- 
globinbildung verwendet, dass eine Zellteilung nicht zustande 
kommen kann. In Ausstrichpraparaten von Hiihnerknochenmark, 
in denen Zellen mit »priimaturer» Himoglobinbildung vorkom- 
men, kann gleichzeitig eine fiir das Entwicklungsstadium abnorm 
grosse Anzahl mitotischer roter Blutkérperchen festgestellt wer- 
den. Es scheint also, als wenn die Entwicklung des Erythro- 
zytengewebes beim Huhn nach grossen Aderlissen sich auf ab- 
norme Weise in Himoglobinbildung und Zellteilung aufspalte. 
Gewisse Zellen »forcieren» die Himoglobinbildung und verlieren 
dadurch die Fihigkeit, sich zu teilen. Andere Zellen teilen sich, 
und die Zellteilungsaktivitit wird hierdurch fiir das Entwick- 
lungsstadium abnorm gross. Dies kann die Erklirung dafiir 
liefern, dass das Erythrozytengewebe teils sich vergréssern und 
teils pro Zeiteinheit eine gréssere Menge Himoglobin als unter 
physiologischen Verhiltnissen erzeugen kann. 

Wie schon von DantscuakorF betont worden ist, erinnert das 
adulte Hiihnerknochenmark nach Aderliissen morphologisch an 
embryonales Knochenmark. Dynamisch-biologisch gesehen, be- 
stehen jedoch distinkte Unterschiede zwischen der Entwicklung 
des Erythrozytengewebes wiihrend des Embryonallebens und der- 
jenigen nach Aderlissen. Der Knochenmarkteil des Erythro- 
zytengewebes weist bei 1 Tag alten Kiiken im Verhiltnis zu 14 
Monate alten Hiihnern eine Linksverschiebung der Zellenzusam- 
mensetzung vor allem deshalb auf, weil niedrigdifferenzierte rote 
Blutkérperchen sich in dem friiheren Entwicklungsstadium lang- 
samer differenzieren als in dem spiiteren (Diagramm 1). Bei 
Animien nach Aderlissen diirfte die Ursache der Linksverschie- 
bung der Zellenzusammensetzung sein: 1) Linksverschiebung 
der Wachstumszone, 2) vermehrte Abgabe von Markretikulozy- 
ten an das Blut. 

Bei 14 Monate alten Hiihnern kénnen grosszellige Animien 
leicht experimentell hervorgerufen werden, was dafiir spricht, 
dass die Himoglobinreserve beim Huhn verhiltnismissig klein 
ist. Der Farbeindex wird nach einem grossen Aderlass héher als 
der fiir das Entwicklungsstadium physiologische, weil die Blut- 
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zellen grésser werden. Der Firbeindex wird gewéhnlich auch 
grosser als bei 1 Tag alten Kiiken, was sich daraus erklirt, dass 
die abnorm grossen Blutzellen der mit Aderlass behandelten 
Hiihner gewoéhnlich eine gréssere Hiimoglobinkonzentration ha- 
ben als die der Kiiken. 

Bei Saugferkeln nimmt FI nach Aderliissen oft ab, im An- 
schluss an eine gréssere Steigerung des R% und gréasere 
Linksverschiebung der Retikulozytenzusammensetzung. Diese 
Beobachtung deute ich folgendermassen : Die Himoglobinkonzen- 
tration der kernlosen roten Blutkérperchen steigt in demselben 
Masse, wie die vitalfirbbare Substanz abnimmt. Je mehr die 
Hiimoglobinreserve in Anspruch genommen wird, einen um so 
geringeren Reifungsgrad (geringere Himoglobinkonzeutration ) 
haben die Markretikulozyten, die in Gebrauch genommen werden 
missen, um den durch den Aderlass hervorgerufenen Himoglo- 
binmangel im Blut zu decken. STI fillt bei durch Blutverlust 
hervorgerufenen Retikulozytenkrisen in demselben Masse, wie 
R % iiber den normalen Wert steigt, nicht nur weil die Retikulo- 
zyten eine niedrigere Haimoglobinkonzentration als die Erythro- 
zyten haben, sondern auch weil die Himoglobinkonzentration der 
Blutretikulozyten um so niedriger wird, je groésser R % wird. 
Der Organismus scheint also bei schweren Aniimien, d. h. wenn 
hochgradiger Hiaimoglobinmangel im Blut vorliegt, in gewissem 
Grade die Forderung fallen zu lassen, dass die roten Knochen- 
markzellen, die an das Blut abgegeben werden, die fiir das Ent- 
wicklungsstadium physiologische Himoglobinkonzentration ha- 
ben sollen (Tab. 20). 

Wenn auch SI in solchen Fallen nicht den fiir das Ent- 
wicklungsstadium physiologischen Mittelwert der Himoglobin- 
konzentration der roten Blutzellen und darum nicht den 
Differenzierungsgrad des Erythrozytengewebes angibt, so 
gilt doch, dass FI=K(SI/Z). FI nimmt in dem- 
selben Masse ab, wie R% zunimmt, weil der Zihler des 
Bruches (ST) abnimmt. Dieser Abnahme von F I wird dadurch 
entgegengewirkt, dass der Nenner des Bruches (Z) in demselben 
Masse abnimmt, wie die Linksverschiebung der Wachstumszone 
des Erythrozytengewebes fortschreitet. Je grésser die Hiimoglo- 
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binreserve des Organismus ist, um so grésser kann R % werden 
und damit die Abnahme von S 1, ohne dass eine Stérung der 
Gewebsentwicklung (Abnahme von Z) eintritt. Dies kann die 
Ursache davon sein, dass F I beim erwachsenen Menschen erst 
nach sehr grossen Blutverlusten héher als normal wird, wihrend 
Steigerung von F I bei 14 Monate alten Hiihnern und bei Saug- 
ferkeln verhiiltnismissig leicht experimentell durch Aderliisse 
hervorgerufen werden kann. 

Angestellte Aderlassversuche haben ergeben, dass, auch wenn 
die Aderliisse fortgesetzt werden, die Aniimie nicht progrediert. 
Diese »Resistenz» des Organismus gegen erneute Himoglobin- 
verluste deute ich folgendermassen: Im Anschluss an das ver- 
mehrte primitive Wachstum erfolgt eine Gréssenzunahme des 
Erythrozytengewebes. Diese Gréssenzunahme macht es dem Ge- 
webe méglich, pro Zeiteinheit eine gréssere Menge Himoglobin 
als unter physiologischen Verhiltnissen an das Blut abzugeben. 
Die Himoglobinverluste kénnen daher rasch gedeckt und die 
Himoglobinmenge im Blut dadurch in einer stabilen Gleich- 
gewichtslage gehalten werden. 


2. Animien durch sog. Methimoglobingifte. 


Grosszellige Aniimien kénnen leicht experimentell durch sog. 
Methimoglobingifte (Phenylhydrazin, Hydroxylamin, Nitro- 
benzol u. a. himoglobinzerstérende Substanzen) hervorgerufen 
werden. Altere Forscher nannten die auf diese Weise hervor- 
gerufenen Animien perniziosaihnliche, weil der Fiirbeindex oft 
héher ist als unter normalen Verhiltnissen. Wie Dvrsperc 
(1931) gezeigt hat, sind diese Animien artverschieden von per- 
nizidser Aniimie, da sowohl die Retikulo- wie auch die Leuko- 
und die Thrombozytenzahlen abnorm hoch sind. 

EIsLER (1937) erwiihnt in einer vorliiufigen Mitteilung, dass es ihm in 
gewissen Fiillen bei Kaninchen méglich gewesen sei, durch langdauernde 
Hydroxylaminzufuhr grosszellige Aniimien mit einer konstanten Blutzellen- 
zahl von 1—1,5 Mill. hervorzurufen. Nach ihm wiiren derartige Aniimien 
durch Leberzufuhr dahin zu beeinflussen, dass die Anzahl der Retikulo- 
zyten und der roten Blutzellen zunimmt. Im Anschluss an diese Beobach- 


tungen hat EISLER zusammen mit E. HAMMARSTEN und H. THEORFLL 
chemische Untersuchungen iiber den Leberfaktor ausgefiihrt, deren 
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Ergebnisse er folgendermassen zusammentasst: »In den wirksamen Leber- 
extrakten sind zwei Substanzen enthalten, wovon die eine Retikulozytose, 
die andere die »Erythropoese» oder richtiger die Zunahme der roten Blut- 
kérperchen bewirkt. — Die letztere Substanz ist aber unwirksam ohne die 
Gegenwart der die Retikulozytose bedingenden.» Witton (1938) hat 
darauf hingewiesen, dass diese Schlussfolgerungen keine Stiitze finden, 
wenn die Veriinderungen in Knochenmark und Blut bei Methiimoglobinani- 
mien nach gewebsbiologischen Prinzipien analysiert werden. JACOBSEN, 
MunkK und Mitwertz (1939) haben mit EIsLEer’s Technik iihnliche 
Hydroxylaminversuche an Kaninchen angestellt und dabei u. a. das Reti- 
kulozytenbild studiert. Bei chronischer Vergiftung war R % erhéht (etwa 
10 % gegen normal 4 %), die Retikulozytenzusammensetzung aber dieselbe 
wie unter normalen Verhiiltnissen. Als die Giftzufuhr aufhérte, entstand 
Linksverschiebung der Retikulozytenzusammensetzung, gewoéhnlich verbun- 
den mit rasch voriibergehender Zunahme des R %. Der Hiimoglobinwert und 
die Anzahl roter Blutzellen wurden binnen kurzer Zeit wieder normal. 
Wurde Versuchstieren mit einer Animie von etwa 2 Mill. Blutzellen pro 
mm* Leber zugefiihrt, so kam es in mehreren Fiillen zu einer Steigerung 
des R% mit Linksverschiebung der Retikulozytenzusammensetzung. Der 
Mittelwert des R % bei 16 Tieren war vor der Behandlung 10,1 % und zwei 
Wochen danach 15,4 %. Ein Unterschied betreffs der Anzah] roter Blut- 
zellen, des Hiimoglobinwertes, des histologischen Bildes des Knochenmarks 
usw. vor und nach der Leberbehandlung war dagegen nicht nachzuweisen. 


Eigene Untersuchungen. 


Material: 6 St. 14 Monate alte Hiihner. 
VERSUCHSTECHNIK. 
Injektionen von 10 %-iger Phenylhydrazinlésung. 
Eine kleinere Injektion (ctwa 3 cem). 


In Knochenmark und Blut entstehen dieselben Veriinderungen 
wie nach grossen Aderliissen. Grosszellige Aniimien lassen sich 
auf diese Weise viel leichter experimentell hervorrufen als durch 
Aderliisse. 


Zwei oder drei kleinere Injektionen (Intervall etwa 15 Tage). 


In Knochenmark und Blut Verinderungen wie nach einer klei- 
nen Injektion, jedoch mehr ausgesprochen. Der Hiimoglobinwert 
steigt langsamer, und der Fiirbeindex nimmt ab trotz Zunahme 
der Zellgrésse. Unbeeinflusster Allgemeinzustand. 


Eine grosse Injektion (etwa 6—10 ccm). 
Der niedrige Wert bleibt bestehen ohne gréssere Variationen. 


Abnahme der Anzahl Blutzellen und des Fiarbeindex unter 


127 


Zunahme der Zellgrésse. Tendenz zu einer Zunahme des Fiarbe- 
index bei stirkerer Zunahme der Zellgrésse. Schlechter All- 
gemeinzustand mit Dyspnoe in Ruhe und Abmagerung, bis der 
Tod eintritt. 


Diskussion der Veriinderungen in Knochenmark und Blut. 


Aus gewebsbiologischem Gesichtspunkt gesehen, entsteht 
zufolge von sog. Methimoglobingiften dieselbe Stérung der Ge- 
websentwicklung wie bei Hamoglobinverlust nach grossen Ader- 
lassen (Linksverschiebung der Wachstumszone mit Zunahme des 


Tabelle 19. 


Akute Animie durch Injektionen von Phenylhydrazinlésung (10 %) 
bei 14 Monate alten Hithnern. 


Gz — Gréssenzahl. Die iibrigen Bezeichnungen wie in Tab. 17. 


Datum Versuchstier Nr. 1 Versuchstier Nr. 2 

|Hb% Neem FI Gz|Hb% Nem FI Gz 
12/10 | 70 243 1,44 3,06 | 72 286 1,21 2,78 
12/10 | 6,5 cem Injektion 3 ecm 


14/10 é 1,17 2,92 | 57 227 1,25 3,,36 
16/10 52 218 1,19 3,38 | 46 174 1,32 3,26 
18/10 47 173 1,36 4,00 59 203 1,45 3,90 
20/10 52 234 1,11 2,68 | 63 215 1,46 3,75 
23/10 | 56 237 1,18 2,93 86 232 1,85 3,23 
28/10 60 246 1,22 —— | 90 275 1,64 3,11 
31/10 59 290 1,02 3,30 | 92 353 1,30 3,24 
31/10 Injektion 2.5 cem 
2/11 51 216 1,18 3,40 
4/11 50 200 1,25 3,55 
7/11 | 60 239 1,25 4,30 55 163 1,69 3,55 
8/11 54 191 1,41 4,27 63 251 1,25 3,68 
10/11 Gestorben 65 300 1,08 3,51 
11/11 | | 2 282 1,27 3,08 
11/11 CGetitet 
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primitiven Wachstums des Erythrozytengewebes, Linksver- 
schiebung des roten Blutbildes mit Zunahme der Zellgrisse, 
Erniedrigung und Breitenzunahme der Gréssenkurve usw. ). 
Trotz Zunahme der Zellgrésse nimmt der Fiirbeindex bei 
schweren akuten Vergiftungen jedoch ab. Dies kann so gedeutet 
werden, dass der Organismus wegen des hochgradigen akuten 
Hiamoglobinmangels Knochenmarkzellen mit so niedriger Hiimo- 
vlobinkonzentration an das Blut abgeben muss, dass die Zellen, 
obgleich sie grésser als normal sind, eine geringere Gewichts- 
menge Hiimoglobin haben. 

Ahnliche Verhiiltnisse kinnen bei schweren Aniimien des Menschen ent- 
stehen. Tab. 20 zeigt die Blutwerte bei einem Fall von hiimolytischem 


Ikterus vor und nach der Splenektomie; der Fall stammt aus GRIPVALL’s 
Studien (1938) iiber diese Krankheit. 


Tabelle 20. 


Blutwerte bei einem Fall von hamolytischem Ikterus vor und nach 
der Splenektomie. (Aus Gripvall 1938.) 


14/10 1937 5/7 1938 
(ca. 3: Monate (ca. 5.5 Monate 
vor Op.) nach Op.) 
lote (in Mill.) 1.51 4,62 
Mittelvolumen der roten Blutzellen ...... 84,8 74.2 


Die Blutzellen sind vor der Splenektomie grésser als nach derselben, der 
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Fiirbeindex aber infolge des grossen R % trozdem niedriger. 


Wie GRIPVALL gezeigt hat, kénnen bei Krankheitszustiinden, wo R % gross 
ist, so beispielsweise bei progredierendem hiimolytischem Ikterus, Erythro 
zyten von Retikulozyten durch Sedimentierung getrennt werden. Bei Sen 
kungsreaktionen entstehen sog. Schleiersenken, bei denen die obere Schicht 
aussehliesslich aus »unreifen» Retikulozyten, die untere aus Erythrozyten 
besteht. Bei einem schweren Fall von hiimolytischem Tkterus: hat GRIPVALL 
vezeigt, dass die roten Zellen der oberen Schicht eine Hiimoglobinkonzentra 
tion von 0,57 hatten, wiihrend der entsprechende Wert fiir die Zellen der 
unteren Schicht 0,91 war. Dieser grosse Unterschied in der Hiimoglobinkon- 
zentration der Erythrozyten und der Retikulozyten bei schwerem hiimoly- 
tischem Ikterus findet seine Erkliirung in dem Umstand, dass die Hiimoglo- 
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binkonzentration der Retikulozyten in demselben Masse abnimmt, wie R % 
zunimmt. Wie oben bemerkt, kann der Differenzierungsgrad (»Reifungs- 
grad») des Erythrozytengewebes nach der maximalen Himoglobinkonzen- 
tration der Blutzellen beurteilt werden. Bei schwerem hiimolytischem Ikte- 
rus kann wegen der grossen Anzahl unreifer Retikulozyten nur die Hiimo- 
globinkonzentration der Zeilen der unteren Schicht fiir eine solche Beur- 
teilung verwendet werden. Da nun nach GripvALL dieser Wert auch bei 
schwerem hiimolytischem Ikterus im grossen ganzen derselbe ist wie normal, 
so zeigt dies, dass das Erythrozytengewebe trotz der starken Linksverschie- 
bung des roten Knochenmark- und Blutbildes den fiir das Entwicklungssta- 
dium physiologischen Differenzierungsgrad hat. 


In derselben Weise wie nach Aderlissen ruft die Linksver- 
schiebung der Wachstumszone nach Phenylhydroxylamin- 
injektionen beim Huhn Zunahme des primitiven Wachstums 
hervor. Die lebhaftere Zellteilungsaktivitit des Erythrozyten- 
gewebes bringt eine prozentuale Zunahme der Anzahl kernhal- 


tiger roter Knochenmarkzellen mit sich ohne entsprechende Zu- 
nahme der Anzahl Granulozyten. Das Verhiltnis im Knochen- 
mark zwischen der Anzahl kernhaltiger roter Blutkérperchen 
und der Anzahl Granulozyten wird daher fiir das Entwicklungs- 
stadium abnorm hoch, d. h. entspricht dem physiologischen Wert 
in einem friiheren Entwicklungsstadium. Diese Erhéhung be- 
deutet nicht, dass der Differenzierungsgrad des Erythrozyten- 
gewebes geringer geworden ist, sondern ist dadurch hervor- 
gerufen, dass das Erythrozytengewebe auf die oben beschriebene 
Weise den Hiimoglobinmangel im Blut zu decken versucht. 


In der klinischen Hiimatologie berechnet man oft bei Knochenmarkunter- 
suchungen den sog. Erythropoesequotienten (SABIN 1928, NoRDENSSON 1940 
u. a.), d. h. die Anzahl kernhaltiger roter Blutkérperchen, gerechnet in 
Prozenten der Anzahl myeloischer Zellen, und als myeloische Zellen ziihlen 
dabei alle »Myeloblasten». Nach NorDENSSON (1939) finden sich im Knochen- 
mark des erwachsenen Menschen etwa 63,7 % myeloische Zellen und 14,4 % 
karnhaltige rote Blutkérperchen. Der Erythropoesequotient ist dann 
(14,4 & 100) : 63,7 — 22%. Bei zunehmender ontogenetischer Entwicklung 
wird die Anzahl myeloischer Zellen prozentual grésser im Verhiiltnis zu 
der der kernhaltigen roten Blutkérperchen, und der Erythropoesequotient 
wird sukzessiv kleiner. Unter physiologischen Verhdltnissen bedeutet daher 
verminderter -Erythropoesequotient vermehrte Entwicklung des Knochen- 
marks (»Reifung»). Bei schweren Aniimien nimmt beim Menschen der Ery- 
thropoesequotient zu. Bei himolytischem Ikterus z, B. stellt sich der 
Erythropoesequotient, berechnet mittels der von NoRDENSSON (1940) ange- 
gebenen Prozentziffern, auf 330 %. Diese starke Erhéhung bedeutet wahr- 
scheinlich nicht, dass das Erythrozytengewebe weniger reif geworden ist, 
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da bei schwerem hiimolytischem Ikterus die maximale Hiimoglobinkonzen- 
tration der Blutzellen im grossen ganzen dieselbe ist wie unter physio- 
logischen Verhiltnissen. Wenn der Erythropoesequotient bei hiimolytischem 
Ikterus nach Splenektomie von 330 % auf 48 % heruntergeht (NORDENSSON 
1940), so diirfte dies auch nicht darauf beruhen, dass die Reifung des Kno- 
chenmarks einen héheren Grad erreicht hat, sondern eine Folge davon sein, 
dass die Hiimolyse und damit der Hiimoglobinmangel durch die Entfernung 
der Milz geringer geworden ist. 


Seit alters ist bekannt, dass bei kontinuicrlicher Zufuhr von 
Methimoglobingiften »Resistenz» gegen das Gift auf die Weise 
entsteht, dass die Animie — ungeachtet der Giftzufuhr — ab- 
nimmt. Chronische konstante Hydroxylaminaniimien sind jedoch 
in gewissen Fiailen von E1ster sowie von JacosseN und seinen 
Mitarbeitern hervorgerufen worden. Tatiquisr (1899) deutet 
die »Resistenz», als Folge der vermehrten Knochenmarkaktivitit. 
Andere Forscher (Morawitz und Pratrr 1908 u. a.) meinen, 
dass die roten Blutzellen durch die Giftzufuhr resistenter 
werden. Meiner Meinung nach kann die »Resistenz» so ge- 
deutet werden, dass das vermehrte primitive Wachstum eine 
Gréssenzunahme des Erythrozytengewebes hervorruft, die es dem 
Gewebe méglich macht, eine gréssere Menge Himoglobin an 
das Blut abzugeben. 

Von grossem Interesse ist JAcoBsEN’s und seiner Mitar- 
beiter Beobachtung, dass die Retikulozytenzusammensetzung 
bei chronischen Hydroxylaminaniimien trotz des hohen R % 
dieselbe ist wie unter physiologischen Verhiltnissen. Dies 
zeigt, dass ungeachtet der stindigen Hiaimoglobinverluste in der- 
selben Weise wie bei kontinuierlichen Aderliissen eine Gleich- 
gewichtslage zwischen der Himoglobinerzeugung und dem 
Hiimoglobinbedarf des Organismus besteht. Die »Hyperplasie 
des roten Knochenmarks» macht es dem Erythrozytengewebe 
moglich, bei chronischen Hydroxylaminanimien eine grdéssere 
Anzahl Markretikulozyten mit normaler Himoglobinkonzen- 
tration als unter physiologischen Verhiltnissen an das Blut ab- 
zugeben. Das Gewebe braucht nicht, wie bei den akuten Hy- 
droxylaminaniimien, den entstandenen Hiimoglobinmangel durch 
unreife Retikulozyten zu decken. Wenn die Giftzufuhr aufhért, 
steigt der Hamoglobinwert rasch auf physiologische Werte. 
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Dies zeigt, dass die Abwesenheit einer Linksverschiebung der 
Retikulozytenzusammensetzung bei chronischer Hydroxylamin- 
zufuhr nicht bedeutet, dass die Himoglobinerzeugung dem 
physiologischen Hiimoglobinbedarf des Organismus entspricht. 
Die Gleichgewichtslage kann als eine Folge teils davon be- 
trachtet werden, dass die Himoglobinerzeugung des Erythro- 
zytengewebes abnorm gross ist, und teils davon, dass der Himo- 
globinbedarf des Organismus abnorm gering ist. 

Bei einer vereinzelten Hydroxylaminzufuhr entsteht Linksver- 
schiebung der Retikulozytenzusammensetzung. Hort die Giftzu- 
fuhr bei chronischen Hydroxylaminaniimien auf, so entsteht auch 
eine Linksverschiebung der Retikulozytenzusammensetzung. Nach 
JACOBSEN’s und seiner Mitarbeiter Ansicht beruht dies méglicher- 
weise darauf, dass das Hydroxylamin das Knochenmark dahin be- 
einflusst, dass die roten Knochenmarkzellen dort linger zuriick- 
gehalten werden als unter physiologischen Verhiltnissen. Gleich- 
zeitig betonen die Verfasser indessen, dass diese » Blockierung» 


Diagramm 9. 


Blutveranderungen bei  chronischer Hydroxylaminvergiftung nach 
Aufhoéren der Giftzufuhr. (Aus Jacobsen, Munk Plum 
und Milwertz 1939.) 


pe meat 
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Bei Aufhéren der Hydroxylaminzufuhr entsteht eine Retikulozytenkrise, die 
verschwindet, sobald die Zellgrésse abnimmt, d. h. das effektive Wachstum 
zunimmt. 
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nicht sehr bedeutend sein kann, da die Retikulozytenzusammen- 
setzung bei chronischer Vergiftung nicht von der physiologischen 
abweicht. Das Diagramm der Verfasser iiber die Veriinderungen 
im Blute nach dem Aufhéren der Giftzufuhr (Diagramm 9) 
erinnert ungesucht an das Diagramm iiber die Blutveriin- 
derungen beim Saugferkel wihrend der »kritischen Periode» 
um die 3. Woche, wenn der Himoglobiniiberschuss aus der Blut- 
bahn versechwunden ist und das Erythrozytengewebe den ver- 
mehrten Hiimoglobinbedarf des wachsenden Organismus decken 
soll (Diagramm +). 

In beiden Fallen kommt es zu einer Retikulozytenkrise, die 
verschwindet, sobald die Zellgrésse abnimmt, d. h. das effektive 
Wachstum zunimmt. Die temporire Linksverschicbung beim 
Aufhéren der Giftzufuhr kann daher meines Erachtens als ein 
Ausdruck dafiir gedeutet werden, dass der zuvor geringe Himo- 
globinbedarf des Organismus grésser wird. Um den gesteigerten 
Hiamoglobinbedarf zu decken, muss der Organismus seine Hiimo- 
globinreserve in Anspruch nehmen, was in demselben Masse 
weniger notig wird, wie das effektive Wachstum zunimmt. 

3ei Methiimoglobinanimien gemachte Beobachtungen sprechen 
dafiir, dass die Retikulozytenzusammensetzung bei chronischen 
Aniimien physiologisch sein kann (Jacossen und Mitarbeiter). 
Weiter ist gezeigt worden, dass eine voriibergehende Zunahme 
der Anzahl Retikulozyten, ohne Veviinderung der Entwicklung 
des Erythrozytengewebes, durch eine voriibergehende Erhéhung 
des Himoglobinbedarfs des Organismus hervorgerufen werden 
kann. Wenn eine Substanz bei Aniimie ein Ansteigen des R % 
ohne darauf folgendes Ansteigen des Himoglobinwertes hervor- 
ruft, braucht das hohe R % nicht zu bedeuten, dass die zugefiihrte 
Substanz auf das Erythrozytengewebe wirkt. Die »unspezifische» 
Retikulozytenkrise kann eine Folge davon sein, dass die Sub- 
stanz auf die eine oder andere Weise einen erhdhten Himoglo- 
binbedarf des Organismus und darum eine Steigerung des Hiimo- 
globinmangels im Blut hervorruft. 

Animie durch Blutung entsteht dadurch, dass himoglobinhal- 
tige Zellen aus der Blutbahn versehwinden, und Animie 
durch Methimoglobingifte dadurech, dass das Gift das Hiimo- 
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globin in den roten Blutzellen zerstért. Auch beim himolytischen 
Ikterus entsteht die Animie dadurch, dass eine vermehrte An- 
zahl himoglobinhaltiger Zellen infolge der vermehrten Hamo- 
lyse aus der Blutbahn verschwindet. Den genannten Animien 
ist gemeinsam, dass der schidliche Faktor Himoglobinverlust 
hervorruft, ohne jedoch das Vermégen des Erythrozytengeweves 
zur Himoglobinerzeugung primir herabzusetzen. De riige 
Aniimien , die mit hohem R % verlaufen, habe ich »Hdmoglo- 
binverlustanimien» genannt und sie in Gegensatz zu den »Pro- 
duktionsanimien» gesteilt. Zu letzterer Gruppe rechne ich die 
Eisenmangelaniimie, die im folgenden diskutiert werden soll. 


C. Eisenmangelanimien. 


Ks ist seit alters bekannt, dass Eisen antianimische Wirkung 
ausiibt. Friiher nahm man an, dass das Eisen auf das Knochen- 
mark reizend wirke. Neuere Untersuchungen (Herr_mMeyer 1931, 
1932, und Pxiérner 1937, Moore, Doan und 
ArrowsMiTH 1937 u. a.) haben ergeben, dass in den Fiillen von 
Aniimie, die durch Eisenzufuhr beeinflusst werden, die Hiimo- 
globinkonzentration von Eisen im Serum (»Serumeisen») ab- 
norm niedrig ist. Mangel an fiir die Himoglobinsynthese geeig- 
netem Eisen kann entweder dadurch zustande kommen, dass die 
zugefiihrte Eisenmenge unzureichend ist, oder dadurch, dass das 
Eisen nicht resorbiert wird. Fiir die Resorption scheint es not- 
wendig zu sein, dass die Eisenverbindungen in Ferroform iiber- 
gefiihrt werden, was wahrscheinlich im Magen durch Salzsiiure- 


wirkung geschieht. 


1. Essentielle hypochrome Animien, 


Man bezeichnet Eisenmangelanimien mit oder ohne Achylie 
bei erwachsenen Menschen in der klinischen Medizin als essen- 
tielle hypochrome Animien. Bei derartigen Aniimien nimmt die 
Hamoglobinmenge mehr ab als die Anzahl der Blutzellen, wes- 
halb der Firbeindex kleiner wird als normal. Die Knochen- 
markverinderungen bei essentiellen hypochromen Animien sind 
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weniger studiert als die Veriinderungen bei perniziéser Aniimie. 
Man weiss, dass im Knochenmark die Anzahl roter Zellen mit 
niedriger Himoglobinkonzentration zunimmt (Kaznetson, Rer- 
MANN und Wiener 1929, DamesHekK 1931 u. a.). Diese 
»Linksverschiebung» wird nach Norpensson (1938) durch eine 
Vermehrung der basophilen Erythroblasten hervorgerufen. Wird 
in solechen Fallen von Animie Eisen in geeigneter Form zuge- 
fiihrt, so nehmen die basophilen Erythroblasten an Zahl ab, und 
im Blut kommt es zu einer Erhéhung der Retikulozytenzahl, wor- 
auf eine Zunahme der Gesamtanzahl der Blutzellen und ein An- 
steigen des Himoglobinwertes folgt (Norpensson 1938). 
Norpensson diskutiert die Wirkung des Eisens im Anschluss 
an die Auffassung, dass die Erythropoese durch zwei Faktoren 
geregelt wird: 1) einen Faktor, der die Reifung der kernhalti- 
gen roten Blutkérperchen beeinflusst, und 2) einen »Ausschwem- 
mungsmechanismus», der »die Ausschwemmung der roten Blut- 
kérperchen in die Zirkulation kontrolliert»>. Der Autor kommt 
zu dem Schluss, dass das Eisen den »Ausschwemmungsmecha- 
nismus» nicht beeinflusst, dass es aber »den gestérten Reifungs- 
prozess dadurch wiederherstellt, dass es die Hiimoglobinbildung 
in den basophilen Vorstadien der Normoblasten erleichtert und 
beschleunigt». Norpensson ist weiter der Ansicht, dass Eisen 
und Leber Einfluss auf den Reifungsprozess der roten Blutkor- 
perchen ausiiben, wobei aber der Unterschied vorliegen soll, dass 
der Leberfaktor in einem friiheren Stadium als das Eisen in die 
Entwicklung der roten Blutkérperchen eingreift. Auch andere 
Hiimatologen (Kia, 1938 u. a.) halten dafiir, dass in der Zu- 
nahme der Anzahl roter Knochenmarkzellen mit niedriger Hiimo- 
globinkonzentration bei Eisenmangelaniimien eine Stérung der 
Reifung zum Ausdruck kommt. Nun scheint es, nach Nor- 
DENSSON’s Zusammenstellung zu urteilen, als wenn bei Achylie- 
animien (Faser) die Zunahme des R% im Blut nach 
Kisenzufuhr friiher eintritt als die Abnahme der Anzahl 
basophiler roter Blutkérperchen im Knochenmark. Ist dies wirk- 
lich der Fall, so diirfte es unwahrscheinlich sein, dass die Zu- 
nahme des R % dureh die Wirkung des Ejisens auf den Rei- 
fungsprozess der basophilen Erythroblasten hervorgerufen wird. 
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Der Leberfaktor, der die Reifung beschleunigt, wirkt zuerst ver- 
mindernd auf die Anzahl der basophilen Erythroblasten, danach 
auf die der polychromatischen usw., und erst spiiter kommt es 
zu der Retikulozytenkrise im Blut (vgl. unten). Auch wenn 
EKisenmangel eine Zunahme der Anzahl roter kernhaltiger Kno- 
chenmarkzellen mit niedriger Himoglobinkonzentration hervor- 
ruft, braucht dies m. E. nicht eine Stérung des Reifungspro- 
zesses zu bedeuten, 

Das rote Blutbild bei Eisenmangelanimie habe ich experimen- 
tell an Saugferkeln studiert, bei denen eine solehe Animie da- 
dureh hervorgerufen wurde, dass die Versuchstiere daran gehin- 
dert wurden, wihrend der Siugeperiode cisenhaltige Nahrung zu 
sich zu nehmen. Wird derartigen Tieren wihrend der zweiten 
Siiugeperiode Eisen zugefiihrt, so tritt Retikulozytenkrise und 
Ansteigen des abnorm niedrigen Himoglobinwertes ein. 

Meine Arbeitshypothese bei diesen noch nicht abgeschlossenen 
Versuchen ist folgende: 

Die Bildung von Himoglobin in der organischen Substanz 
(dem »Stroma») der roten Blutkérperchen diirfte gleich der 
Kalkausfaillung in organischer kalkfreier Knochensubstanz (kol- 
lagener Substanz )mit dem Grad der Differenzierung (Reifung ) 
dler Gewebszellen zusammenhiingen. In der kollagenen Substanz 
einer niedrigdifferenzierten Knochenzelle wird nicht Kalk aus- 
gefallt. Dies beruht darauf, dass die Knochenzelle erst, wenn 
sie einen gewissen Differenzierungsgrad erreicht hat, die Fihig- 
keit erhilt, kalkausfaillendes Enzym zu erzeugen. Diese Fiihig- 
keit nimmt mit dem Differenzierungsgrad der Zelle zu, und im 
Anschluss hieran nimmt auch die Kalkkonzentration in der 
Knochensubstanz zu. Ahnliches gilt fiir die Hiimoglobinbildung. 
In einem niedrigdifferenzierten roten Blutkérperchen (z. B. 
einem basophilen Erythroblasten) wird kein Hiimoglobin gebil- 
det. Erst nachdem das rote Blutkérperchen cinen gewissen Grad 
der Differenzierung erreicht hat (polychromatischer Erythro- 
blast), kommt eine solche Bildung zustande. Die Himoglobin- 
konzentration steigt dann in demselben Masse, wie der Differen- 
zierungsgrad der Zelle zunimmt. Aus gewebsbiologischem Ge- 
sichtspunkt muss unterschieden werden zwischen 1) Himoglo- 
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binbildung in einem roten Blutkérperchen, das dank einem vita- 
len Kern die Fahigkeit zur Entwicklung hat, und 2) Himoglo- 
binbildung in einem roten Blutkérperchen, das mangels eines 
vitalen Kerns dieser Fihigkeit entbehrt. Im letzteren Falle hat 
die Hiimoglobinbildung gewisse Ahnlichkeiten mit der Kalkaus- 
fillung in kalkfreiem Knochengewebe ohne Vitalitit. Nun 
ist zu vollbefriedigender Knochenbildung nicht nur eine genii- 
gende Differenzierung der Knochenzelle erforderlich, sondern 
auch geniigendes Vorhandensein von sog. Knochensalzen (Kalk- 
und Phosphorsalzen). Die Kalkkonzentration des Knochengewe- 
bes nimmt nicht nur bei einer Stérung der Gewebsentwicklung 
(wie z. B. bei Rachitis) ab, sondern aueh wenn der Organismus 
Mangel an Knochensalzen leidet. Im selben Masse, wie der Dif- 
ferenzierungsgrad der Knochenzelle steigt, wird sie hinsichtlich 
ihrer Erzeugung von Knochensubstanz mit hoher Kalkkonzen- 
tration immer weniger abhingig von dem Gehalt des Mediums 
an Kalk und Phosphor. Fiir die Kalkausfillung in kalkfreiem 
Knochengewebe ohne Vitalitit ist dagegen der Gehalt des Me- 


diums an sog. Knochensalzen aussehlaggebend. Bei Eisenmangel- 
animien ist der Serumeisenspiegel abnorm niedrig, was die Hii- 
moglobinbildung sowohl in kernhaltigen roten Blutkérperchen 
wie in Markretikulozyten erschweren diirfte. Die »Sperre» 
zwischen Knochenmark und Blut, die es verhindert, dass aus 
funktionellem Gesichtspunkt minderwertige Zellen aus den blut- 
zellenbildenden Geweben des Knochenmarks in die Blutbahnen 
austreten, »blockiert»y, diejenigen Markretikulozyten, die hin- 
sichtlich der Himoglobinkonzentration fiir das Blut minderwer- 
tig sind, Die Hiimoglobinreserve wird infolge des Eisenmangels 
dlaher insuffizient. Wird Eisen zugefiihrt, so wird die Hiimo- 
globinbildung in den Markretikulozyten erleichtert. Die Hiimo- 
vlobinreserve wird wieder suffizient, und der im Blut vorhan- 
dene Himoglobinmangel wird in erster Linie dureh Retikulo- 
zvtenkrise gedeckt. 


2. Anamie bei Friihgeborenen. 


Als Eisenmangelaniimie kann auch die Animie bezeichnet 
werden, die bei Friihgeborenen auftritt (Grxpoptry 1893). 
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DE Vicars (1906) fand als erster, dass das rote Blutbild 
wihrend der ersten Wochen bei Friihgeborenen im Verhiiltnis 
zu dem bei Ausgetragenen eine Linksverschiebung (Anisozytose, 
Polychromasie, »Erythroblastose», d. h. kernhaltige rote Blut- 
kérperchen in der Blutbahn) aufweist, und zwar proportional 
dem Grade der Unreife. Die friihesten systematisch fortlaufen- 
den Untersuchungen iiber die Blutwerte bei Friihgeborenen sind 
von Kunexet (1916), Licurensrerxn (1917) und Lanpf 
(1919) ausgefiihrt worden. Kuncket fand in der 2. Woche den- 
selben hohen Himoglobinwert bei Friihgeborenen wie bei Aus- 
getragenen, und ferner stellte er fest, dass die Himoglobinkurve 
wihrend der folgenden Monate tiefer bei den ersteren als bei den 
letzteren sank. Licurensternx, der ausser den Blutwerten auch 
die Blutzellenmorphologie bei Friihgeborenen eingehend studiert 
hat, fasst seine Beobachtungen folgendermassen zusammen : 


1) Neugeborene Nichtausgetragene weisen Hiimoglobin- und 
Erythrozytenwerte auf, die im grossen ganzen mit den ent- 


sprechenden Werten bei Ausgetragenen iibereinstimmen. 


2) Bei Friihgeborenen entwickelt sich im Laufe der zwei 
ersten Lebensmonate mit grosser Regelmiissigkeit eine Aniimie, 


charakterisiert durch Oligochromimie und Oligozythiimie. 


3) Die Animie bleibt wihrend des 3. und +. Lebensmonats 


ungefihr unverindert bestehen. 


4) Wiahrend des 5. und 6. Lebensmonats bleibt die Oligo- 
chromiimie weiter bestehen, wiihrend die Anzahl roter Blut- 


kérperchen cine entschiedene Tendenz zur Zunahme zeigt. 


Die von Lanpé gegebenen Zusammenstellungen machen es 
wahrscheinlich, dass bei Friihgeborenen ein Zusammenhang 
zwischen der Dauer der Schwangerschaft und den postembryo- 
nalen Blutwerten besteht. 

Magnusson (1935) hat an einem grossen Material durch 
fortlaufende Untersuchungen an denselben Individuen Blutwerte 
(Hamoglobinwert, Anzahl roter Blutzellen und Retikulozyten- 
prozent) bei Friihgeborenen und bei Ausgetragenen festgestellt. 
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Die Diagramme 10 und 11 sind der Arbeit Macgnusson’s ent- 
nommen. 

Maenvsson hat auch die antianimische Wirkung des Eisens 
in der Weise studiert, dass einige der Friihgeborenen Kisen 
prophylaktisch erhielten, wihrend anderen Eisen erst  ver- 
abreicht wurde, wenn klinische Aniimie vorlag. Wihrend der 
ersten 11 Wochen war ein Unterschied hinsichtlich der Hiimoglo- 


binwerte bei den beiden Gruppen nicht nachzuweisen. Danach 
wurde der Hiimoglobinwert bedeutend héher bei den prophylak- 
tisch behandelten als bei den unbehandelten Kindern. Wihrend 
des ersten Vierteljahrs war kein Unterschied im R % der beiden 
Gruppen statistisch feststellbar. Wihrend des zweiten Viertel- 
jahrs hatten dagegen die prophylaktisch behandelten Kinder cin 
niedrigeres R % als die unbehandelten, und als diese Eisen er- 
hielten, traten Retikulozytenkrisen cin. Ferner konnte fest- 
gestellt werden, dass die Variationen des Himoglobinwerts in 
der 8. Woche sowie im 4.—6. Monat bei behandelten Kindern 
geringer waren als bei unbehandelten. 


Diagramm i0. 


Hamoglobinwert, Anzahl roter Blutzellen und Retikulozytenprozent bei 
Ausgetragenen. (Aus Magnusson 1935.) 
Hamoglobin % — 
Erythrocyt en Mill, 
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Auch intravitale Knochenmarkuntersuchungen sind an Friih- 
geborenen ausgefiihrt worden. Pottirzer (1924) fand ,,hyper- 
plastisches” Knochenmark, in welechem die roten kernhaltigen 
Knochenma rkzellen im Verhiltnis zu den Leukozyten zahlreicher 
waren als bei ausgetragenen Kindern. Tecriazic (1935) fand 
keinen Unterschied zwischen dem Knochenmark neugeborener 
Ausgetragener und dem neugeborener Nichtausgetragener. Licx- 
TENSTEIN und NorpEensson (1939) haben durch fortlaufende 
Untersuchungen die Veriinderungen der Knochenmarkmorpho- 
logie wihrend der Entwicklung Friihgeborener verfolgt. Auch 
das Knochenmark bei neugeborenen Ausgetragenen wurde unter- 
sucht. Auf Grund von Zellenziihlungen in den Knochenmarkpri- 
paraten wurde der sog. Erythropoesequotient berechnet. Es zeigte 
sich, dass dieser bei Ausgetragenen zur Zeit der Geburt im gros- 
sen ganzen denselben Wert hatte wie bei Erwachsenen (19 %). 
Bei Friihgeborenen war er bedeutend héher (35 % ) und stieg im 
3. Monat auf 45 %, um danach sukzessiv abzunehmen. Wenn der 


Diagramm 11. 


Hiamoglobinwert, Anzahl roter Blutzellen und Retikulozytenprozent bei 
Friihgeborenen. (Aus Magnusson 1935.) 
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Erythropoesequotient im 3. Monat am héchsten war, war auch 
die »Unreife» (die Linksverschiebung) im peripheren Blut am 
stiirksten ausgesprochen. Nach dem 3. Monat stieg die Anzahl 
der Blutzellen in demselben Masse, wie der Erythropoesequotient 
abnahm (Diagramm 12). 

LicuHTENSTEIN (1921) fand, dass die Eisenbilanz friihgebore- 
ner Kinder auch bei reichlicher Nahrungszufuhr negativ ist, und 
dass »der Eisenverlust im Verhiltnis zu dem anzunehmenden 
totalen Eisenbestand des Kérpers hichst bedeutend», ist. Watt- 
GREN (1939) fand, dass kein stirker hervortretender Unter- 
schied in der Fe-Bilanz bei Ausgetragenen und bei Friih- 
geborenen vorliegt, »héchstens eine leichte Tendenz zu erhihter 
Fe-Aussonderung bei den Friihgeborenen in den ersten Lebens- 


Diagramm 12. 


Erythropoesequotient, Anzahl roter Blutzellen und Hamoglobinprozent 
bei Friihgeborenen. (Aus Lichtenstein und Nordensson 1939.) 
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Der Erythropoesequotient erreicht im 3. Monat sein Maximum, und die 
Anzahl roter Blutzellen steigt danach in demselben Masse, wie der Quotient 


abnimmt. 
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monaten». van CrevaLp und (1932) wiesen nach, 
dass der Bilirubingehalt im Blut in der Zeit nach der Geburt 
im Anschluss an die Abnahme der Anzahl Erythrozyten steigt, 
und dass bei Friihgeborenen der hohe Bilirubinwert lingere 
Zeit nach der Geburt bestehen bleibt als bei Ausgetragenen. Im 
Zusammenhang mit dieser Beobachtung bemerken die Verfasser, 
dass der Icterus neonatorum bei Friihgeborenen ausgesprochener 
ist und linger bestehen bleibt als bei Ausgetragenen. 


Diskussion von Veranderungen in Knochenmark und Blut. 


Pidiatrische Forscher, die die Animie bei Friihgeborenen stu- 
diert haben, sind iibereinstimmend der Ansicht, dass Friih- 
geburt auch ohne komplizierende animieerzeugende Faktoren, 
wie Infektionen, ungeeignete Nahrung usw., Animie hervor- 
rufen kann. Licurenstern (1917) diskutiert drei Faktoren als 
Ursachen der Animie bei Friihgeborenen: 1) eine auf der 
mangelhaften Entwicklung beruhende Insuffizienz des »hima- 
topoetischen Apparats», 2) die abnorm grosse prozentuale Ge- 
wichtszunahme der Friihgeborenen, 3) Eisenmangel, entstanden 
teils infolge unzureichenden angeborenen Eisenvorrats und teils 
infolge davon, dass das Kind nicht durch die Milch seinen Eisen- 
bedarf decken kann. Die starke Linksverschiebung des roten 
Blutbildes bei Frithgeborenen stellt dieser Autor in Zusammen- 
hang mit der mangelhaften Entwicklung des Knochenmarks. Er 
bemerkt, dass die jungen, unreifen roten Blutzellen, die in das 
kreisende Blut austreten, »als wenig widerstandskriftig zu be- 
trachten sein diirften», und meint, dass ein vermehrter Zerfall 
»ohne eine toxische Ursache, lediglich durch die normal wirken- 
den Faktoren entstehen kénne». Die Animie bei Friihgeborenen 
haben auch spiitere Forscher zuriickfiihren wollen auf Insuffi- 
zienz des himatopoetischen Apparats (Frank 1927, Orrrz 1931, 
Art und Nacert 1932, Magnusson 1935 u. a.). WAL LGREN 
(1939) betont, dass die Hypothese eines unzureichenden ange- 
borenen Eisenvorrats nicht stichhaltig ist. Er kommt nach ein- 
gehenden Untersuchungen iiber den Eisenumsatz wihrend der 
Stillperiode zu der Schlussfolgerung, dass die Aniimie in unkom- 
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plizierten Fallen durch Eisenmangel hervorgerufen wird, der im 
Anschluss an die abnorm starke Zunahme des Blutvolumens der 
Friihgeborenen (wihrend des ersten Lebensjahres bei Friihgebo- 
renen 400 %, bei Ausgetragenen 200 %) entstanden ist. Herz 
(1928), Josepus (1932) u. a. meinen, dass eine wichtige Ur- 
sache der Animie bei Friihgeborenen ein vermehrter Zerfall 
von roten Blutzellen ist. 

Den Umstand, dass die Himoglobinkurve bei Friihgeborenen 
im 2. und 3. Monat tiefer als bei Ausgetragenen sinkt, haben 
die weitaus meisten Forsecher dahin gedeutet, dass bei Friih- 


geborenen im ersten Vierteljahr Animie vorhanden sei. Watt- 
GREN (1939) erscheint es indessen fraglich, »ob es berechtigt ist, 
jede solche Hb.-Verminderung als pathologisch zu betrachten und 
sie Aniimie zu nennen», und diskutiert die niedrigen Hiimoglo- 
binwerte der Friihgeborenen im 2. und 3. Monat als einen Nor- 
malzustand. Als Stiitze fiir die Hypothese, dass Aniimie wihrend 
dieser Zeit vorliege, fiihrt Magnusson (1935) das hohe R % 
(Diagramm 12) an. Er meint, da die Hiimoglobinwerte wihrend 
des ersten Vierteljahrs durch Eisenzufuhr nicht beeinflusst wiir- 
den, so werde die Aniimie in dieser Periode durch »eine insuffi- 
ziente Haimopoese» hervorgerufen. WaLuGren hilt zwar die An- 
nahme fiir begriindet, dass die Leistungsfihigkeit des hima- 
topoetischen Apparats bei Friihgeborenen schlechter sei als bei 
Ausgetragenen, betont aber, dass das Blutbild keine Stiitze hier- 
fiir liefere. Friihgeborene haben bei der Geburt héheres R % 
(10 % Macnusson) als Ausgetragene (2,5 Faxtén), und das 
héhere R % deutet nach WaLieREN auf »eine gute Aktivitit und 
Funktionstauglichkeit des Knochenmarks der Friihgeborenen». 
Als Stiitze fiir ihre Auffassung, dass »the hypoplastic anaemia 
and relative leukopenia regularly found in premature children 
to an extent can be explained by certain degree of insufficiency 
of the hematopoetie apparatus», fiihren Licurenstern und Nor- 
pDENSSON (1939) an, dass in ihrem Material »the degree of ane- 
mia had its maximum at about the 3rd month simultaneously 
with the maximum of immaturity of the erythropoiesis». Als 
Kriterium fiir die Beurteilung der genannten »Unreife» verwen- 
den die Verfasser den Erythropoesequotienten. 


Im Anschluss an meine oben referierten gewebsbiologischen 
Studien iiber die Entwicklung des Erythrozytengewebes fasse ich 
die Animie bei Friihgeborenen wie folgt auf. 

Friihgeborene repriisentieren bei der Geburt und in der 
nichsten Zeit danach ein friiheres Entwicklungsstadium als Aus- 


getragene. Die Blutwerte in zwei verschiedenen Entwicklungs- 


stadien sind nicht miteinander vergleichbar. Der Umstand, dass 
Friihgeborene im 2. und 3. Monat niedrigere Himoglobinwerte 
haben als Ausgetragene, braucht daher nicht Animie zu bedeu- 
ten. Das hohe R % des neugeborenen nichtausgetragenen Kindes 
diirfte nicht als »Retikulozytose» bezeichnet werden kénnen. 
Beim Menschen sind in einem friiheren embryonalen Entwick- 
lungsstadium nur Blutzellen mit vitalfiirbbarer Substanz vor- 
handen, und die Blutretikulozyten nehmen prozentual an Zalil 
in demselben Masse ab, wie die ontogenetische Entwicklung fort- 
schreitet. Man hat daher Anlass, zu erwarten, dass ein nichtaus- 
getragenes Kind ein héheres R % aufweisen wird als ein ausge- 
tragenes. (In Magnusson’s Material ist der Mittelwert fiir R % 
wihrend der 4 ersten Tage nach der Geburt grésser fiir Kin- 
der mit mehr ausgesprochener Unreife (Kérpergewicht unter 
2000 g) als fiir Kinder mit geringerer Unreife (K6rpergewicht 
itiber 2000 
gischen Verhiltnissen ein Mass fiir den Grad der Entwicklung 


).) Der Erythropoesequotient ist unter physiolo- 


des Knochenmarks und nimmt mit steigender ontogenetischer 
Entwicklung ab. Einheitlich kénnen die »Erythroblastose» usw. 
(Linksverschiebung des roten Blutbildes) (ne Vicars 1906, 
LicutTEeNsTEIN 1917 u. a.), das hohe R % (Magnusson 1935) 
und der hohe Erythropoesequotient (Licurenstery und Nor- 
DENSSON 1939) bei Friihgeborenen bei der Geburt als ein Aus- 
druck dafiir gedeutet werden, dass das Knochenmark weniger 
entwickelt ist als bei Ausgetragenen. lUnentwickeltes Knochen- 
mark braucht jedoch nicht Anéimie zu bedeuten. Friihgeborenc 
haben in der nichsten Zeit nach der Geburt nicht Animie, son- 
dern Polyglobulie, was daraus hervorgeht, dass das R % ab- 
nimmt gleichzeitig damit, dass Rechtsverschiebung im _ roten 
Blutbild eintritt. 

Wenn die Polyglobulie nach der Geburt verschwunden ist und 
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das Erythrozytengewebe den vermehrten Hiimoglobinbedarf des 
wachsenden Organismus decken soll, tritt bei Saugferkeln Zu- 
nahme des R % mit Linksverschiebung des roten Biutbildes ein 
(die postembryonale physiologische Retikulozytenkrise in der 
3. Woche, Diagramm 4+). Faxéty’s Untersuchungen iiber dic 
Blutwerte bei normalen Siuglingen (1937) und Magnusson’s 
Untersuchungen iiber das Blutbild bei Friihgeborenen (1935) 
liefern Stiitzen fiir die Annahme, dass eine iihnliche postembryo- 
nale Retikulozytenkrise bei Sauglingen um den 3. Monat herum 
eintritt. Dies bedeutet, dass der 3. Monat beim Menschen in 
derselben Weise wie die 3. Woche beim Schwein eine »kritische» 
Periode fiir das Erythrozytengewebe ist, weshalb die Hiimoglo- 
binreserve herangezogen werden muss, um den Hiimoglobin- 
bedarf des wachsenden Organismus zu decken (Witton 1938). 
Bei Friihgeborenen ist wihrend dieser »kritischen» Periode das 
R% héher und die Linksversechiebung des roten Blutbildes 
grosser als bei Ausgetragenen. Da man den physiologischen 
Hamoglobinwert der Friihgeborenen, d. h. den Wert, welcher 
der fiir die »physiologische> Entwicklung der Friihgeborenen 
erforderlichen Menge Himoglobin in der Blutbahn entspricht. 
nicht kennt, so kann man aus dem héheren R % und der grisse- 
ren Linksverschiebung nicht den Sehluss ziehen, dass Aniimie 
vorliegt. Die gréssere Linksverschiebung im roten Blutbild der 
Friihgeborenen braucht nicht Animie zu bedeuten, sondern nur 
dass es fiir das Erythrozytengewebe bei Friihgeborenen schwie- 
riger ist, den Himoglobinbedarf des Organismus wihrend der 
»kritischen» Periode um den 3. Monat zu decken, als bei Aus- 
getragenen. Oben ist gezeigt worden, dass, wenn die Hiimo- 
globinreserve des Erythrozytengewebes nicht geniigt, um den 
Himoglobinbedarf im Blut zu deeken, Linksverschiebung der 
Wachstumszone des Erythrozytengewebes mit Zunahme des 
primitiven Wachstums eintritt. Dies fiihrt zu einer Erhéhune 
des Erythropoesequotienten, der beispielsweise bei progredicren- 
dem hiamolytischem Ikterus infolge des Hiimoglobinmangels im 
Blut auf diese Weise auf 330% steigen kann. Wenn der 
Erythropoesequotient bei Friihgeborenen, der bei der Geburt etwa 
35 % ist, im 2, Monat ansteigt, um im 3. Monat sein Maximum 
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(45 %) zu erreichen, so kann dies eine iihnliche biologische 
Erscheinung wie beim hiimolytischen Ikterus sein. Die Zunahme 
kann ein Ausdruck dafiir sein, dass die Hiimoglobinreserve bei 
friihgeborenen Kindern nicht ausreicht, um den Hiimoglobinbe- 
darf des Blutes zu decken, weshalb eine Stérung in Form ciner 
Linksverschiebung der Wachstumszone des Erythrozytengewebes 
mit Linksversechiebung des roten Blutbildes eintritt. Nach dieser 
Arbeitshypothese sind also die Knochenmark- und Blutverinde- 
rungen bei Friihgeborenen im 3. Monat sekundiir hervorgerufen 


Diagramm 13. 


Retikulozytenprozent bei mit Eisen prophylaktisch behandelten (1) 
und unbehandelten (II) Friihgeborenen. (Aus Magnusson 1935.) 
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dureh den vermehrten Himoglobinbedart wihrend dieser fiir das 
Erythrozytengewebe »kritischen» Periode. 

Es eriibrigt noch die Frage, welche Bedeutung die Eisen- 
mufuhr fiir die Hiimoglobinwerte bei Friihgeborenen im 2. 
und 3. Monat hat. Zuniichst sei da bemerkt, dass ein 
empfindlicher Indikator fiir die antianimische Wirkung eines 
Stoffes die Zu- und Abnahme des Retikulozytenprozents und 
die Veriinderung des roten Blutbildes ist (wobei vorausgesetzt 
wird, dass auf die Veranderung eine Erhéhung des Hamo- 
globinwertes folgt). Bei perniziéser Animic kommt es 
nach Leberzufuhr zuerst zu einer Retikulozytenkrise und, wenn 
diese ihr Maximum erreicht hat, zu einer Rechtsverschiebung 
des roten Blutbildes. Erst spiiter kommt die Steigerung des 
Himoglobinwertes. Bei Betrachtung des Diagramms 13, das 
Magnusson’s Zusammenstellung der R %-Kurven bei mit 
Eisen prophylaktisch behandelten und bei unbehandelten Friih- 
geborenen wiedergibt, kann man nicht umhin, Retikulo- 
zytenkrisen bei mit Leber behandelter pernizidser Animie zu 
denken. 

Die zackige R %-Kurve der Unbehandelten wihrend des 
vkritischen» 3. Monats erinnert an die wiederholten Retikulo- 
zytenkrisen, die bei perniziéser Aniimie entstehen, wenn die 


Leberdosen klein sind. Die R %-Kurve der mit Eisen prophy- 
laktisch behandelten Kinder steigt rascher, erreicht ein héheres 
Maximum und fallt danach steiler zu niedrigeren Werten ab 
als die der unbehandelten. Der Retikulozytengipfel erinnert an 
eine Retikulozytenkrise bei mit Leber behandelter pernizidser 
Animie, wo die Leberdosis eine sog. »Umstellungsdosis» (vel. 
unten) gewesen ist. Ist der Untersehied in den Kurven kein Zu- 
fall, so bedeutet er, dass die Hiimoglobinreserve bei den Unbehan- 
delten wegen Mangels an fiir die Hiimoglobinsynthese anwendba- 
rem Eisen (»Serumeisen») insuffizient ist. Da das Maximum 
der Retikulozytenkrise bei den prophylaktisch Behandelten in der 
7. Woche eintritt, fragt es sich ferner, ob nicht die verminderte 
Variabilitat der Haimoglobinwerte bei den mit Eisen behandel- 
ten Friihgeborenen in der &. Woche in derselben Weise wie im 
t.—6. Monat eine Folge der Eisenwirkung ist. Es erseheint 
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daher nicht ausgeschlossen, dass man durch Eisenzufuhr die 
Himoglobinwerte bei Friihgeborenen auch wihrend der »kriti- 
schen» Periode des 2. und 3. Monats beeinflussen kann. Aus den 
obigen Darlegungen geht hervor, dass die Frage, ob bei Friih- 
geborenen im 2. und 3. Monat Animie vorliegt, nicht als end- 
giiltig gelést angesehen werden kann. Wahrscheinlich verhilt es 
sich so, dass der Eisenmangel bei Friihgeborenen sich um so frii- 
her und um so stiirker geltend macht, je héher der Grad der Un- 


reife des Kindes ist. 


ZUSAMMENFASSUNG. 


1) Andmie liegt vor, wenn die Himoglobinmenge im Blut un- 
zureichend fiir die physiologischen Lebensiusserungen des Orga- 
nismus isl. Lediglich niedriger Himoglobinwert oder lediglich 
Linksverschiebung des roten Blutbildes kann nicht immer als 
Kriterium fiir das Vorliegen oder Nichtvorliegen einer Anaimic 
verwendet werden. 


2) Tritt Rechtsverschiebung des roten Blutbildes nach der 
Geburt auf, so diirfte trotz eines abnorm niedrigen Hiimoglobin- 
wertes nicht Animie, sondern Polyglobulie vorliegen. Wenn die 
»Geburlspolyglobulie» verschwunden ist, kommt es zu einer phy- 
stologischen TLinksverschiebung des roten Blutbildes (beim 
Schwein etwa in der 3. Woche, beim Menschen etwa im 3. Mo- 
nat). Grosszellige Animien kénnen bei Hiihnern und Saugfer- 
keln durch Aderlass leicht hervorgerufen werden. Nach derart:- 
gen Eingriffen wird der Himoglobinwert rasch physiologisch, 
d. h. die Animie verschwindet, wihrend die Linksverschiebung 
des roten Blutbildes bestehen bleibt. 


3) Blutungsandmien, sog. Methimoglobinanémien sowie himo- 
lytischer Ikterus kénnen unter der Bezeichnung Himoglobinver- 
lustanimien zusammengestellt werden. Diesen Aniéimien ist ge- 
meinsam, dass der andimiehervorrufende Faktor eine Verminde- 
rung der Héimoglobinmenge im Blut herbeifiihrt, ohne dass er 
die Fihigkeit des Erythrozytengewebes, Himoglobin zu erzeu- 
gen, primar vermindert, 
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4) Die Storung der physiologischen Entwicklung des Eryihro- 
zytengewebes bet Himoglobinverlustandmien lisst sich folgender- 
massen zusammenfassen: 

1. Vermehrtes primitives Wachstum. 

2. Maximum der Differenzierungskurve unverindert, 
3. Keine Hemmung des Differenzierungsprozesses. 


4. Vermindertes effektives Wachstum. 


5) Der hypo- oder hyperchrome Typ der Andmie bei Hamo- 
globinverlusten, d. h. FI, wird durch das Verhiiltnis S I!Z be- 
stimmt, Temporire Zunahme von RY bringt eine Abnahme 
von SI mit sich, was vermindernd auf F I wirkt. Abnahme von 
Z (Ianksverschiebung der Wachstumszone) wirkt dagegen erho- 
hend auf FI. Héimoglobinverlustanimien ohne Storung der 
Gewebsentwicklung, d. h. ohne Verminderung von Z, sind daher 
»hypochrom». Andimien werden »hyperchrom» erst, wenn dic 
Abnahme von Z so gross ist, dass diese die Abnahme von SI 
kompensiert. 


6G) Verdinderungen in NWnochenmark und Blut bei Hisen- 
mangelanimien diirften nicht durch eine Stirung des Reifungs- 
prozesses der roten Blutkorperchen hervorgerufen werden. Wahr- 
scheinlich sind sie eine Folge davon, dass der Mangel an Serum- 
eisen die Hiimoglobinbildung sowohl in kernhaltigen wie auch in 
kernlosen roten Blutkérperchen erschwert. Die Zunahme des 
bei Hisenmangelanimien nach Eisenzufuhr wird gedcutel 
als eine Folge davon, dass die Himoglobinkonzentration der 
Markretikulozyten nach der Eisenzufuhr steigt. Im Anschluss 
hieran erhilt eine grossere Anzahl Knochenmarkzellen als frither 
die Moglichkeit, die »Sperrey zwischen Knochenmark und Blut 
zu passieren. 


7) Anadmie bei Frithgeborenen wird als EFisenmangelandmie 
diskutiert. Die Verschiedenheit der R %-Kurven wahrend des 2. 
und 3. Monats bei prophylaktisch behandelten und bet unbehan- 
delten Friithgeborenen (Diagramm 1) ist so gedeutet, dass Eisen- 
mangelanimie bei Nichtausgetragenen sehr frith nach der Geburl 
entsteht. 
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Gewebsbiologische Studien iiber die Mangel- 
krankheit Addison-Biermer’sche Aniimie. 


Vorldufige Mitteilung. 


A. Verschiedene Hypothesen iiber die Pathogenese. 


Die pernizidse Animie, bekannt schon zu Ende des 18. Jahr- 
hunderts (Horrmeyer, Haute), obwohl als Krankheit sui ge- 
neris abgegrenzt erst von Apptson (1853) und Brermer (1868), 
ist hinsichtlich ihrer Pathogenese Gegenstand wechselnder Auf- 
fassungen gewesen. CouNupimm (1876) zeigte als erster, dass 
bei perniziéser Animie eine Vergrésserung des »roten» Knochen- 
marks mit Zunahme der unreifen Zellen und ihrer Ubergangs- 
formen und Abnahme der reifen Zellen vorliegt, weshalb die Zel- 
lenzusammensetzung bei pernizidser Aniimie an die des embryo- 
nalen Knochenmarks erinnert. CouNuetmm meinte darum, dass 
die Animie durch primiire Stérung der Entwicklung des Kno- 
chenmarks hervorgerufen werde. Frexwick (1870) wies Atro- 
phie der Magenschleimhaut nach und brachte die Krankheit in 
Zusammenhang mit der durch die Verinderung der Magen- 
schleimhaut hervorgerufenen Stérung der Magensaftabsonderung. 
Die Richtigkeit dieser Ansicht ist durch spiitere Forschungen 
bestiitigt worden. Wie zuerst Faser und Brocu (1899, 1900, 
1903) gezeigt haben, ist perniziése Animie oft verbunden mit 
Achylie, die in gewissen Fillen mehrere Jahre vor dem Erschei- 
nen der Blutverainderungen nachgewiesen werden kann (Faser 
1913, 1914, Nyre_pr 1927, CorneELL 1927 u. a.). Ferner ist 
bekannt, dass pernizidse Animie und Achylie familiar auftreten 
(Faser und Gram 1924 u. a.), und dass Stérungen der Magen- 
saftabsonderung abnorm zahlreich bei Verwandten yon Perni- 
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ziosapatienten vorkommen (Conner 1930 wu. a.). RUNEBERG 
(1881) wies nach, dass pernizidse Animie durch Bothriocephalus 
hervorgerufen werden kann. Scuauman (1894, 1900, 1910, 
1918) und ScwatMan und Sattzman (1926) haben nach einge- 
henden Studien dies bestiitigen kénnen und zeigten, dass erbliche 
Faktoren eine Rolle bei der Entstehung der Krankheit spielen. 
(1897) wies perniziése Aniimie bei Sprue nach. Seit 
langem ist auch bekannt, dass bei Darmstérungen, Schwanger- 
schaft usw. Blutveriinderungen desselben Typs wie bei der 
»kryptogenetischen» pernizidsen Animie entstehen kénnen, Der 
Umstand, dass pernizidse Aniimie dureh solche Faktoren wie 
Bothriocephalus, Darminfektionen, Sechwangerschaft hervor- 
gerufen wird, und dass die Symptome in den meisten Fillen ver- 
schwinden, wenn der primire Faktor fiir diese Zustiinde be- 
seitigt wird, gab Anlass zu der Hypothese von einem hamo- 
lytischen Toxin als iitiologischem Faktor. Im Anschluss an die 
Hypothese von der »Hiimolyse» als dem Primiiren bei perni- 
zidser Animie wurde die Krankheit aufgefasst als eine unspezi- 
fische Aniimie, hervorgerufen durch verschiedene himolytische 
Gifte (Streptokokkenhimolysine, Coliinfektionen, Autotoxin, 
gebildet durch Zerfallsprodukte der Eiweissstoffe, Methiimoglo- 
bingifte usw.). Gegeniiber dieser Ansicht betonte 
mit Schiirfe, dass die perniziése Aniimie eine Krankheit sui gene- 
ris sei, und dass, wenn die Krankheit durch ein himolytisches 
Toxin hervorgerufen werde, dieses eine spezifische Wirkung 
auf Knochenmark und Blut haben miisse. Eine neue Epoche 
begann fiir die Perniziosaforschung, als Minor und Mvreny 
(1927) im Anschluss an Wuitrrte’s systematische Unter- 
suchungen die Lebertherapie brachten. Eine kiirzere Zeit hin- 
durch meinte’ man, der antianamische Effekt der Leber sei 
Folge einer Vitaminwirkung. Diese Hypothese wurde aufgege- 
ben, als dureh biochemische Untersuchungen gezeigt werden 
konnte, dass die gegen pernizidse Animie wirksame Fraktion in 
der Leber kein bekanntes Vitamin enthielt. Man ging also davon 
aus, dass alle Stoffe, die mit Riicksicht auf ihre biologische 
Wirkung Vitamine genannt werden kénnen, zu jener Zeit be- 
kannt waren. Prasopy (1927) beschreibt nach Markbiopsie die 


151 


Veriinderungen im Knochenmark bei perniziéser Aniimie folgen- 
dermassen : 

1) »a rapid and extensive proliferation of the primitive cells 
(megaloblasts )», 

2) »failure of the megaloblasts to differentiate towards 
mature erythrocytes». 

Als Pranopy feststellen konnte, dass die Veriinderungen nach 
Zufuhr von Leber verschwanden, zog er den Schluss, dass in der 
Leber ein Faktor vorhanden sei, »which affects the cell meta- 
bolism and promotes the development and differentiation of 
mature red cells». Caste (1928, 1929) hat nachgewiesen, dass 
Fleisch, mit normalem Magensaft behandelt, bei perniziéser Anii- 
mie dieselbe therapeutische Wirkung wie Leber hat, wihrend 
Zufuhr von Fleisch allein oder von Magensaft allein ohne Wir- 
kung bleibt. Durch diesen bekannten Versuch wurde der end- 
giiltige Beweis dafiir erbracht, dass zwischen der Aniimie und 
den Magenveriinderungen ein Zusammenhang besteht. Im An- 
schluss an seine Beobachtungen stellte Castries die Hypothese 
auf, dass das gegen perniziése Aniimie wirksame Prinzip in der 
Leber dadurch entsteht, dass cin Faktor in der Nahrung (the 
extrinsic factor) durch einen Faktor im normalen Magensaft 
(the intrinsic factor) beeinflusst wird. Gleichzeitig konnten 
Strureis und Isaacs (1929) und unabhingig von ihnen WriKiNs- 
son (1930) und Conner (1930) zeigen, dass in der Magenwand 
die gegen perniziése Aniimie wirksame Substanz vorhanden 
ist, und dass Zufuhr eines Magenpriiparats (Schweinemagen ) 
dieselbe Wirkung hat wie Zufuhr von Leber. Henyina und 
Bruascu (1931) fanden, dass Zufuhr des Antrumteils gréssere 
Retikulozytenkrisen hervorruft als Zufuhr anderer Magenteile. 
MevLencracut (1934, 1935) stellte nach eingehenden systema- 
tischen Untersuchungen fest, dass das wirksame Prinzip haupt- 
siichlich in denjenigen Teilen des Magens lokalisiert ist, wo Py- 
lorus-, Brunnersche und damit gleichartige Driisen vorhanden 
sind. Diese Teile des Magens zeigen bei pernizidser Animie 
jedoch betrichtlich geringere pathologisch-anatomische Veriin- 
derungen als diejenigen Teile, welche die siiure- und pepsinpro- 
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duzierenden Fundusdriisen enthalten (WaLiGrREN 1925, Mev- 
LENGRACHT 1939). Durch experimentelle Versuche an Schwei- 
nen fand Bence (1933), dass der antianiimische Stoff bei totaler 
Gastrektomie aus der Leber verschwindet. Dies ist dahin gedeu- 
tet worden, dass der Stoff in der Leber nur aufgespeichert, nicht 
aber gebildet wird. Wie von I. WatiGren (1925) gezeigt wor- 
den ist, kommen pathologisch-anatomische Veriainderungen nicht 
nur in der Schleimhaut des Magens, der Speiserdhre und des 
Rachens vor, sondern auch in der des Darms. Ovatiia (1938), 
der gefunden hat, dass der Diinndarm in seiner Gesamtheit gros- 
sere Mengen von dem Leberfaktor als der Magen enthalt, kommt 
zu dem Schluss, dass wahrsecheinlich auch der Darm Bedeutung 
fiir die Erzeugung des genannten Faktors besitzt. 

Wenn also auch die Frage der Entstehungsweise des antianii- 
mischen Prinzips noch nicht véllig geklirt ist, so ist doch durch 
die hier kurz referierten Untersuchungen gezeigt worden, dass 
die Apptson-BrerMer’sche Animie dureh den Mangel eines Fak- 
tors hervorgerufen wird, der im Organismus gebildet wird und 
der sich in Leber, Darm, Magen usw. findet, Zu einem Mangel 
an diesem Faktor kann es aus verschiedenen Anlissen kommen, 
die (1937) folgendermassen zusammenfasst : 


1) Das einfache Fehlen des »Intrinsie Factors von CasrTir 
im Magensaft (echte perniziése Animie). Bei Individuen mit 
gewissen Anlagen zu der Krankheit entstecht derselbe Sympto- 
menkomplex, bei Bothriocephalus und méglicherweise auch in 
seltenen Fallen bei Sprue. 

2) Mangeihafte Resorption des »Intrinsic Factors infolge 
von Darmstérungen (die meisten Fille von Sprue usw. ). 

3) Speicherung des fertigen Leberfaktors (bei Banti-iihn- 
lichen Aniimien, Leberzirrhosen usw. ). 

4) St6rung der hormonalen Korrelation (Schwangerschaft). 

5) Direkte Stérung in der Verwertung des Leberstoffes 
(generalisierte Tumoren, Intoxikationen, z. B. durch Blei, usw. ). 

Die reale Genese bei der perniziésen Aniimie kann somit als 
in ihren Hauptziigen klargestellt angeschen werden. Mehr um- 
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stritten ist die formale Genese. Es handelt sich dabei u. a. um 
die Frage, welche Bedeutung der vermehrte Zerfall roter Blut- 
zellen fiir die Entstehung der Aniimie hat. Die meisten klini- 
schen Forscher sind nun der Auffassung, dass die vermehrte 
» Hiimolyse», sekundiir im Verhiiltnis zu der Stérung im Knochen- 
mark ist. Scuuttren (1937) weist darauf hin, dass nicht nur 
die roten Knochenmarkzellen, sondern auch die anderen myelo- 
ischen Gewebe Zeichen einer Stérung aufweisen, was keinen Zu- 
sammenhang mit der »Himolyse» haben kann. Biochemische or- 
scher sind jedoch nicht geneigt, sich der Auffassung anzuschlies- 
sen, dass die Aniimie primiir durch eine Hemmung der Entwick- 
lung des Knochenmarks hervorgerufen werde. Der Grund hier- 
fiir ist folgender. 

Bei perniziéser Aniimie liegen vermelrte Ausscheidung von 
Gallenpigment, Hiimosiderose in den Organen und andere krank- 
hafte Erscheinungen vor, die auf keine andere Weise gedeutet 
werden kénnen, als dass eine gréssere Menge Hiimoglobin zerfiaillt 
als unter physiologischen Verhiiltnissen. Voraussetzung fiir ver- 
mehrten Himoglobinzerfall ist vermehrte Erzeugung. Bei per- 
nizidser Animie muss also die Himoglobinerzeugung vermelirt 
sein. Wie kann nun vermehrte Himoglobinerzeugung vorliegen, 
wenn die Entwicklung des hiimoglobinerzeugenden Gewebes 
gehemmt ist? Schon Peanopy fand diese Sachlage eigentiimlich 
und suchte die Erklirung in Wutrrie’s Hypothese, dass’ bei 
pernizidser Aniimie eine Anhiiufung von Blutpigment infolge 
mangelnder Méglichkeit zur Stromabildung vorliege. Nach bio- 
chemischen Untersuchungen iiber den Bilirubinumsatz  riicken 
Ruoaps und Mititer (1937) entschieden von Preasopy ab und 
meinen, dass »the marrow activity» bei pernizidser Aniimie nicht 
gehemmt, sondern vielmehr erhéht sei. Die Aniimie wird als 
durch einen »positiven hiimolytischen» Faktor hervorgerufen an- 
gesehen, der bei Abwesenheit des Leberfaktors wirksam, unter 
normalen Verhiltnissen aber unwirksam sei. Nach diesen Ver 
fassern ist die »Hiimolysey, das Primiire in der Krankheit und 
der Leberfaktor daher nicht ein »Wachstumsfaktor» fiir das 
Knochenmark. Die progredierende Animie zeigt jedoch, dass dic 
morphologisch registrierbare erhéhte Knochenmarkaktivitit aus 


funktionellem Gesichtspunkt ineffektiv ist. Man hat darum die 
ILypothese aufgestellt, dass die vermehrte Ausscheidung von Hii- 
moglobinderivaten méglicherweise eine andere Quelle als zerfal- 
lene rote Blutkérperchen haben kénne (Mixor, Murpuy, Caste 
u.a.). Bang (1939) betont, dass man mit derartigen Hilfshypo- 
thesen doch nicht um die Tatsache herumkommen kann, dass die 
roten Blutzellen bei perniziéser Aniimie eine »kiirzere Lebens- 
dauer> haben als physiologische rote Blutzellen, Als Stiitze hier- 
fiir fiihrt er u. a. Asusy’s Transfusionsversuche mit normalem 
Blut an Perniziosapatienten an, durch welche nachgewiesen 
worden ist, dass normale rote Blutkérperchen in geringerem Um- 
fang zerfallen als die eigenen des Kranken. In Ubereinstimmung 
mit Ruoaps und meint Bana, dass die Knochenmark- 
verinderungen sekundir im Verhiltnis zu dem dureh den Zer- 
fall hervorgerufenen Hiimoglobinmangel sind. 

Diese Hypothesen sollen nun im Hinblick auf die Veriande- 
rungen in Knochenmark und Blut bei perniziéser Aniimie disku- 


tiert werden. 


B. Verinderungen in Knochenmark und Blut. 


Die bei perniziéser Animie sind 
seit ZADEK (1922) und Preasnopy (1927) Gegenstand sehr ein- 
gehender Untersuchungen gewesen. Dieses Studium ist in hohem 
Grade durch Arixxrn’s Untersuchungsmethode erleichtert wor- 
den. Die morphologischen Veriinderungen sind daher bereits in 
ihren Einzelheiten beschrieben 1928, und 
Braun 1932, Norpensson 1935, 1935, Jacic und 
Kiima 1937, Scuciren 1937, Kiima 1938, 1938 u. a. ). 
Das Studium der Knochenmarkverinderungen bei pernizidser 
Animie vor und nach Leberbehandlung hat die meisten Forscher 
veranlasst, von Hypothese, wonach der »Perniziosa- 
megaloblast> anderer zellbiologiseher Herstammung als die 
»Normoblasten» wiire, Abstand zu nehmen. Auch NarGeti modi- 
fizierte seine friihere Auffassung. NorpDENssON (1938, 1940) ist 
jedoch der Meinung, dass die zwei morphologisch verschiedenen 


Zelltypen verschiedener biologischer Herstammung sind. Nach 
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Norvensson wird die Blutzellenbildung nach dem 3. Embryo- 
nalmonat »normoblastisch», weil »die Leber und die Schleim- 
haut des Magens und des Zwilffingerdarms da ausdifferenziert 
worden sind». 

Nach eigenen Studien beschreibe ich die Knochenmarkver- 
iinderungen bei pernizidser Aniimie kurz wie folgt: 

In einem friihen Krankheitsstadium sind die roten Blutkor- 
perchen im Knochenmark im grossen ganzen normal, d. h. von 
dem morphologischen Typ, den man bei der physiologischen 
Blutzellenentwicklung findet. Das Abnorme in der Zellmorpho- 
logie ist nur, dass die Anzahl niedrigdifferenzierter Zellen ver- 
mehrt und die Zahl der Markretikulozyten und Erythrozyten ge- 
ring ist (Linksverschiebung der Zellenzusammensetzung). Dann 
und wann sieht man orthochromatische Erythroblasten, die sand- 
uhrfomige Kerne, Kerne mit Vorspriingen usw. aufweisen. Diese 
Bilder erinnern an die, welche wir bei der physiologischen Blut- 
zellenbildung als Amitosen infolge von Ortlicher Zellschidigung 
angesprochen haben (Abb. 12). In einem spateren Stadium der 
Krankheit ist die Linksverschiebung der Zellenzusammensetzung 
weiter fortgeschritten. Man findet reichlich basophile rote Blut- 
kérperchen und wie in Ausstrichpriparaten von jugendlichem 
Hiihnerknochenmark (Abb. 6b) Ubergangsformen zwischen 
basophilen und himoglobinhaltigen roten Blutkérperchen (Fig. 
4, Abb. 17). Derartige Ubergangsformen sind in dem friihen 
Krankheitsstadium nicht festzustellen. Die Anzahl Mitosen 
unter den polychromatischen Zellen hat kriftig zugenommen, 
und auch »Amitosen» sind nun in dieser Differenzierungsgruppe 
anzutreffen. Unter den hiimoglobinreichen Erythroblasten fin- 
den sich Zellen mit feinfiidigem Kern (»Megaloblasten» im N Ar- 
GELI'schen Sinne). Andere kernhaltige hiimoglobinreiche Zellen 
weisen ausgesprochene Zeichen einer Kerndegeneration in Form 
von Vakuolenbildung im Chromatin usw. auf. In einem noch spii- 
teren Krankheitsstadium dominieren vollstindig die niedrigdiffe- 
renzierten Zellen, und die Markretikulozyten sind an Zahl stark 
zuriickgegangen. In reichlicher Menge finden sich Mitosen und 
»Amitosen» auch in den basophilen Zellen (Fig. 5, Abb. 17). 
Man sicht ferner mehrere basophile Zellen mit grossem, sprédem 
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Zytoplasma von dem morphologischen Typ, der nach Ronr Reti- 
kulumzellen genannt wird, Oft teilt sich der Kern, ohne dass 
Zytoplasmateilung folgt, und mehrkernige Zellsynzytien entstehen 
(Fig. 6—T, Abb. 17). Bei sehr sehweren Fiillen findet man grosse 
Svuzytien mit einer betriichtlichen Anzahl Kerne, Bei diesen 
Fiillen kann man durch kontinuierliche Cbergangsformen schén 
verfolgen, wie aus »Retikulumzellen» sich hiimoglobinhaltige 
Zellen entwickeln. 

Die Zunahme der Anzahl der Mitosen unter den niedriger- 
differenzierten roten Blutkérperchen bewirkt, dass die »Mitosen- 
dichte» (Anzahl Mitosen : Anzahl Zellen) im Knochenmarkteil 


Abb. 17. 


Zellen von Ausstrichpriparaten von intravital erhaltenem 
Perniziosa-Knochenmark (Vergrésserung 520 X). 


= Megaloblastische Blutzellenbildung.» 4, Ubergangsformen 

zwischen basophilen und hiimoglobinhaltigen  roten Blutkérperchen. 

5. Mitosen» und »Amitosen» in basophilen  roten Blutkérperchen, 

6. Dreikerniger basophiler Erythroblast. — 7. Retikulumzelle und baso- 
philes Zellsynzytium. 
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des Erythrozytengewebes grésser wird als unter physiologischen 
Verhiltnissen und grésser bei schwerer Aniimie als bei leichter. 

Die Vertinderungen in den iibrigen myeloischen Geweben sind 
gleicher Art wie die des Erythrozytengewebes, obwohl weniger 
ausgesprochen als in diesem Gewebe, So findet man »amitosen- 
iihnliches Bilder unter den Leukozyten, abnorm grosse Leuko- 
zvten mit sog. tibersegmentierten Kernen (Abb. 18), Riesen- 
megalozyten usw. 

Die Blutveriinderungen bei perniziéser Aniimie kénnen kurz 
folgendermassen beschrieben werden: Kontinuierliche Abnalme 
des Hiimoglobinwertes und der Anzahl der Blutzellen, eventuell 


Abb. 6b. 


Ausstrichpraparat von Femurknochenmark eines Kiikens 
(Vergrésserung 1700 
Dasselbe Bild aie Abb, Ga in farbiger Ausfiihrung. 
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1. Erythrogon, 2. basophile. 3. polychromatische, 4. orthochromatische 
throblasten, 5. Markretikulozyten, 6.—7. Erythrozyten. Der Differenzier- 
ungsverlauf von Erythrogon zu Erythrozyt kann Niikenknochenmark 
durch kontinuierliche Ubergangsformen verfolgt werden (vgl. Diagramm 1, 
Kurve 2). Die Nombination Zelltyp 1 und 2 wird als Ausdruck dafiir 
angesehen. dass ein Erythrogon sich geteilt hat, wobei zwei Tochterzellen 
entstanden sind, von denen die eine sich nicht nur zu einem besophilen 


Kryvthroblasten differenziert, sondern sich auch geteilt hat. 
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unterbrochen dureh zeitweilige Remissionen. Erhéhung des 
‘irbeindex. Linksverschiebung der Retikulozytenzusammenset- 
zung und Zunahme der Groésse der roten Zellen mit Breitenzu- 
nahme und Héhenabnahme der Pricr-J ones’schen Kurve. Hand 
in Hand mit dem Fortschreiten der Krankheit nimmt die Links- 
verschiebung des roten Blutbildes zu, wihrend RY abnimml 
und ST im grossen ganzen konstant bleibt. Leukopenie mit den- 
selben Veriinderungen der Gréssenkurve der Blutleukozyten wie 
die der Price-Jonrs’schen Kurve (Love und CLEVELAND 1932) 


sowie Thrombopenie. 


C. Diskussion der Stérung der Gewebsentwicklung. 


Die Entwicklungsstérung im Erythrozytengewebe bei perni- 
zidser Aniimie kann nach denselben gewebsbiologischen Prinzi- 
pien analysiert werden wie die Entwicklungsstérung bei Hiamo- 
globinverlustanaimien (primitives Wachstum des Erythrozyten- 
gewebes, Maximum der Differenzierungskurve, Typ derselben 
sowie Grad des effektiven Wachstums des Gewebes). 


Primitives Wachstum. 


Im selben Masse, wie die Krankheit fortschreitet, nimmt das 
primitive Wachstum zu, was zu einer Gréssenzunahme des Ge- 
webes fiihrt. Die »Hyperplasie des roten Knochenmarks» (Conn- 
HEIM 1876) ist auf diese Weise proportional dem Grade der 
Aniimie. 


Marimum der Differenzicrungskurve. 


Wie oben erwihnt, ist die maximale Hiimoglobinkonzentration 
der Blutzellen bei pernizidser Animie dieselbe wie unter 
physiologischen Verhiiltnissen. Dies zeigt, dass das Maximum 
der Differenzierungskurve, obgleich die Animie zunimmt, sich 
nicht iindert, sondern das fiir das Entwicklungsstadium physiolo- 
eische bleibt. 

Typ der Differenzicrungskurve. 
Sei perniziéser Aniimie liegt in derselben Weise wie bei selwe- 


ren Hiimoglobinverlustaniimien eine Linksversehiebung der Zel- 
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lenzusammensetzung im Knochenmarkteil des Erythrozytengewe- 
bes vor. Die Entwicklungsstérung iiussert sich indessen auch in 
der Weise, dass Ubergangsformen zwischen basophilen una poly- 
chromatischen Erythroblasten ebenso wie im embryonalen Sta- 
dium beobachtet werden kénnen. Je weiter die Krankheit fort- 
schreitet, um so zahlreicher werden diese Ubergangsformen. Bei 
schwerer pernizidéser Animie kann daher der Differenzierungs- 


verlauf: Stammzelle(Retikulumzelle) — Naegelizelle(» Myelo- 
blast») — hiimoglobinhaltige Zelle in derselben Weise wie im 


embryonalen oder juvenilen Hiihnerknochenmark im Detail ver- 
folgt werden. [Es ist kein Zufall, dass Forscher, die die Blut- 
zellenentwicklung in Hiihnerknochenmark u. 
a.) und in Knochenmark und anderen Organen bei pernizidser 
Aniimie (Hetry, ELLerman, SEGERDAHL u. a.) 
studiert haben, zu der von der klinischen Hiimatologie noch 
nicht akzeptierten Schlussfolgerung gelangt sind, dass aus 
Zellen von »Myeloblasttyp» rote Blutkérperchen hervorgehen. | 
Die Beobachtung, dass die Entwicklungsstérung bei pernizi0- 
ser Aniimie zur Entstehung von Ubergangsformen zwischen 
basophilen und hiimoglobinhaltigen roten Knochenmarkzellen 
fiihrt, und dass diese Ubergangsformen in demselben Masse zu- 
nehmen, wie die Stérung fortschreitet, deute ich folgendermas- 
sen: Die Linksverschiebung der Zellenzusammensetzung es 
Erythrozytengewebes bei pernizidser Anamie ist nicht nur da- 
dureh bedingt, dass die Zellteilungsaktivitit bei den hoherdiffe- 
renzierten Zellen abnimmt, sondern auch dadurech, dass dic 
Differenzierungskurve in demselben Masse, wie die Storung fort- 
schreitet, von adultem zu juvenil-embryonalem Typ iibergehl. 


Effektives Wachstum. 


Da perniziése Aniimie eine grosszellige Animie ist, so ist da- 
mit gegeben, dass das effektive Wachstum vermindert ist. 

Die Entwicklungsstérung bei pernizidéser Aniimie kann zu- 
sammenfassend folgendermassen definiert werden : 

1) Vermehrtes primitives Wachstum mit Gréssenzunahme des 


Erythrozytengewebes. 
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2) Das Maximum der Differenzierungskurve bleibt unver- 
iindert. 

3) Typinderung der Differenzierungskurve von adultem zu 
juvenil-embryonalem Typ. 

4) Vermindertes effektives Wachstum. 

Aus rein dynamischem Gesichtspunkt gesehen, besteht der 
Unterschied zwischen der Entwicklungsstérung bei pernizidser 
Aniimie und bei Himeglobinverlustanimien also nur in einer 
Typanderung der Differenzierungskurve. Ein morphobiologisches 
Studium der Knochenmarkverinderungen zeigt indessen, dass 
auch noch andere wesentliche Unterschiede vorliegen. Bei per- 
nizidser Aniimie finden sich Zeichen einer hochgradigen Kern- 
degeneration, wie »Amitosen», Vakuolenbildung mit Zerfall des 
Kernchromatins usw. In den friihen Krankheitsstadien werden 
»Amitosen» hauptsiichlich unter den orthochromatischen Erythro- 
blasten angetroffen. Im selben Masse, wie die Entwicklungs- 
stérung fortschreitet, entstehen auch Amitosen in den polychro- 
matischen und basophilen Erythroblasten. Die fortschreitende 
Stérung bringt mit anderen Worten eine Linksverschiebung der 
»Amitosenbildung» mit sich, und diese scheint der Linksverschic- 
bung der Mitosenbildung nachzufolgen. Bei Himoglobinver- 
lustaniimien kann man dann und wann rote Blutkérperchen mit 
»degenerierten» Kernen sehen, aber nie in derselben Ausdehnung 
wie bei pernizidser Aniimie. Bei den erstgenannten Aniimien 
scheint der Zellteilungsprozess sich im grossen ganzen auf 
physiologische Weise abzuspielen, und die Wachstumsstérung 
dussert sich nur darin, dass der Ort der Wachstumszone eine 
Linksverschiebung erfihrt. Die obenerwiihnten Unterschiede 
der Entwicklungsstérung im Erythrozytengewebe bei perni- 
zidser Aniimie und bei Hiimoglobinverlustaniimien deute ich 
folgendermassen: Bei perniziéser Aniimie entsteht die Entwick- 
lungsst6rung dadurch, dass der schiidigende Faktor direkt den 
zentralen Teil des Erythrozytengewebes becinflusst. Bei Hiimo- 
globinverlustanimien wirkt der schidigende Faktor nur auf den 
peripheren Teil des Erythrozytengewebes ein, und die Entwick- 
lungsstérung im zentralen Teil ist sekundiir im Verhiiltnis zu der 
Schiidigung im peripheren Teil. 
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Da nun die iibrigen myeloischen Gewebe im Prinzip dieselben 
Veriinderungen wie das Erythrozytengewebe zeigen, kann die 
Arbeitshypothese aufgestellt werden, dass die Stérung der Ent- 
wicklung dieser Gewebe dieselbe ist wie die des Erythrozyten- 
gewebes., 


Abb. 18. 


»Riesengranulozyt» mit »iibersegmentiertem» Kern aus 
Perniziosa-Knochenmark. 


D. Der Remissionsprozess nach Leberzufuhr. 


Bei schweren Fallen von pernizidser Animie kann Zufuhr 
einer grossen Dosis des Leberfaktors binnen 24 Stunden die Zell- 
morphologie des Knochenmarks vollstindig verindern (SEGErR- 
pAHL, Rour und u. a.). Diese Verinderungen sind 
oft als ein »Umschlag von megaloblastischer zu normoblastischer 
Blutzellenbildung» bezeichnet worden. Wenn das Leberprinzip 
in kleineren Dosen zugefiihrt wird, erfolgt der Remissionsprozess 
langsamer und kann da im Knochenmark mehr im einzelnen 
studiert werden. Das erste Zeichen einer Wirkung des Leber- 
faktors ist, dass die Zellsynzytien und die mehrkernigen baso- 
philen Zellen einkernig werden, so dass normalgrosse Erythro- 
gonien und niedrigdifferenzierte Erythroblasten entstehen, und 
in diesen setzt lebhafte Zellteilung ein. Die Ubergangsformen 
zwischen den basophilen und den himoglobinhaltigen Zellen 
sowie die »Megaloblasten» und andere Zellen mit atypischen 
Kernen nehmen ab und verschwinden. Im niichsten Stadium 
des Remissionsprozesses zeigt sich eine Abnahme der Mitosen- 
bildung unter den niedrigdifferenzierten Zellen, wiihrend es 
gleichzeitig zu lebhafter Mitosenbildung unter den orthochro- 
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matischen Erythroblasten kommt. Im Anschluss hieran nimmt 
die Zellenzahl dieser Differenzierungsgruppe zu, wahrend 
gleichzeitig diejenige der niedrigdifferenzierten abnimmt. In 
einem spiteren Stadium vermindert sich auch die Zahl der 
orthochromatischen Erythroblasten, wohingegen dann die Mark- 
retikulozyten sich kraftig vermehren. Ronr und 
welche den Zusammenhang von Knochenmark- und Blutver- 
iinderungen eingehend studiert haben, fassen (1937) ihre Beob- 
achtungen folgendermassen zusammen : 

»Zuerst verschwindet die Megaloblastose, sie wird abgeldst 
durch eine Makronormoblastose, auf diese folgt eine Markreti- 
kulozytose, dann stellt sich die Blutretikulozytose ein und 
schliesslich die Vermehrung der roten Blutkérperchen», (Dia- 
gramm 14), 

Die Blutretikulozytose ist eingehend studiert worden. Wie 
Minot, Murrny und Stetson 1928, Minot, Coun, Murrny 
und Lawson 1928, Rippie 1933 u. a. gezeigt haben, steht die 
Stirke der Blutretikulozytenkrise in direktem Verhiltnis zum 
Grade der Aniimie, d. h. ist umgekehrt proportional der Blut- 
zellenanzahl vor Leberbehandlung. Bei leichter Animie verliuft 
jedoch der Remissionsprozess ohne Retikulozytenkrise. Die 
kleinste Dosis, welehe den aus der Blutzellenanzahl berechneten 
maximalen Wert von R % hervorruft, wird gewohnlich als »Um- 
stellungsdosis» bezeichnet —- entsprechend der Auffassung, 
dass durch diese Dosis die Blutzellenbildung im ganzen Kno- 
chenmark von »megaloblastisch> auf »normoblastisch> »umge- 
stellt» werde. Bei Verabreichung von Dosen unterhalb der »Um- 
stellungsdosis» wird die Retikulozytenkrise nicht maximal, und 
beim niichsten Mal oder den niichstfolgenden Malen, wo Leber 
zugefiihrt wird, tritt eine neue Krise ein. Dies wurde dahin 
gedeutet, dass die erste Dosis keine vollstiindige, sondern nur 
eine partielle »Umstellung» hervorrufe. Wird die »Umstellungs- 
dosis» iiberschritten, so erfolgt kein Ansteigen von R % iiber 
den aus der Blutzellenanzahl berechneten Wert hinaus, aber die 
Krise tritt dann friiher ein. Dieses Verhalten wird von Rour 
und Kotter folgendermassen gedeutet: Nachdem die Blut- 
zellenbildung im ganzen Knochenmark »umgestellt» worden sei, 
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finde sich kein Substrat mehr vor, auf welches die iiber- 
schiissige Leberdosis wirken kénne. Auf diese Fragen komme 
ich weiter unten zuriick. 

SecerpaAuL (1935) hat durch Zellen- und Mitosenzihlung 
zeigen kénnen, dass die Zunahme der Mitosenzahl unter den 
orthochromatischen Erythroblasten (»Normoblasten»,) nach Le- 
berzufuhr bei perniziéser Animie nicht hinreichend ist, um die 
Zunahme der Zellenanzahl in dieser Differenzierungsgruppe 
verstindlich zu machen. Die Erklirung soll in amitotischer 
Zellteilung liegen. Meines Erachtens zeigen diese Untersuchungen 
SeGERDAHL’s, dass die Rechtsverschiebung der Zellenzusammen- 
setzung des Erythrozytengewebes in Form einer Zunahme der 
orthochromatischen Erythroblasten nicht nur eine Folge der 
Rechtsverschiebung der Wachstumszone, sondern auch eine solehe 
der Beschleunigung des Differenzierungsprozesses ist. 

Aus dynamisch-biologischem Gesichtspunkt kann der Remis- 
sionsprozess beschrieben werden als eine Rechtsverschiebung der 
Wachstumszone unter gleichzeitiger Abnahme des primitiven 
Wachstums und Anderung der Differenzierungskurve zu adul- 
tem Typ (Diagramm 1). Der Remissionsprozess bei pernizioser 
Aniimie spiegelt also in gewisser Weise die ontogenetische Ent- 
wicklung des Erythrozytengewebes wieder, obwohl die biologi- 
schen Prozesse sich unerhort viel schneller abspielen. 

Eine gewisse Berechtigung hat darum Connuerm’s-N AEGELI'S 
Auffassung, dass bei perniziéser Aniimie ein »Riickschlag»,. zu 
embryonaler Blutzellenbildung vorliegt. Scharfe Unterschiede 
zwischen der Entwicklung der myeloischen Gewebe im embryo- 
nalen Stadium und der bei perniziéser Aniimie sind jedoch vor- 
handen. Dies liisst sich am einfachsten am Erythrozytengewebe 


zeigen. Bei perniziéser Aniimie ist — obgleich die Differen- 
zierungskurve zu embryonalem Typ tendiert — SI der fiir das 


Entwicklungsstadium physiologische, d. h. héher als im embryo- 
nalen Stadium. Dies zeigt, dass bei pernizidser Aniimie eine 
Stérung im vollentwickelten Erythrozytengewebe vorliegt, und 
dass der Ausdruck »Riickschlag»> nicht véllig zutreffend ist. 
Durch Zufuhr des Leberprinzips bei perniziéser Aniimie wird 
also nicht eine Erhéhung des Differenzierungsgrades des Erythro- 
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zytengewebes herbeigefiihrt. Nur die Zeit wird verkiirzt, in 
welcher das rote Blutkérperchen den maximalen Grad der 
Differenzierung erreicht. 


E. Diskussion der Pathogenese der perniziésen Anidmie. 


Wie oben erwiihnt, betrachten gewisse Forscher immer noch 
die gesteigerte »Hiimolyse» als die primiire Ursache der per- 
nizidsen Animie und sehen in den Knochenmarkverinderungen 
eine sekundire Folge des Himoglobinmangels im Blut. Gegen 
eine solehe Deutung kann u. a. eingewandt werden, dass nach 
Leberzufuhr zuerst Knochenmarkveriinderungen entstehen, da- 
nach Verinderungen im roten Blutbild (Retikulozytenkrise 
usw.), und dass erst danach eine Abnahme der »Hamolyse» in 
Form von verminderter Ausscheidung von Hiimoglobinderivaten 
festgestellt werden kann. Die Verinderungen des roten Blut- 
bildes bei perniziéser Aniimie weisen ferner wesentliche Unter- 
schiede gegeniiber den Veriinderungen auf, die bei Aniimien 
entstehen, bei welchen Knochenmarkveriinderungen sekundiir 
durch peripheren Hiimoglobinverlust hervorgerufen werden. 
Sowohl bei unkomplizierten Himoglobinverlustanimien (Blu- 
tungs- und Methiimoglobinaniimien) wie auch bei komplizierten 
(hiimolytischer Ikterus) bringt eintretender Himoglobinmangel 
oder Zunahme desselben Steigerung des R % mit Abnahme des 
SI mit sich. Da nun,F I durch das Verhiiltnis S 1/Z bestimmt 
ist, wird die Animie infolge der SJI-Abnahme gewdhnlich 
»hypochrom», und das kann auch der Fall sein, wenn sie gross- 
zellig ist (Tab. 20). Erst wenn der Himoglobinverlust so wirkt, 
dass die Abnahme von Z die Abnahme von SI kompensiert, 
wird die Anamie »hyperchrom». Bei pernizidser Aniimie nimmt 
R % in demselben Masse ab, wie der Hiimoglobinmangel zu- 
nimmt, und die Aniimie wird daher hyperchrom unabhiingig 
von dem Grade des Himoglobinmangels. Diese Unterschiede 
kénnen von Unterschieden in der »Entwicklungsmechanik» der 
beiden Animietypen hergeleitet werden. Wie oben gezeigt wor- 
den, liegt bei pernizidser Aniimie eine Typiinderung der Diffe- 
renzierungskurve vor, die bei Himoglobinverlustanimien nicht 


vorhanden ist. Als allgemeine Regel gilt, dass, wenn die Diffe- 
renzierungskurve (»Aktivititskurve», vgl. unten) aus adultem 
in juvenil-embryonalen Typ iibergeht, die Zellenzahl in den 
hoheren Differenzierungsgruppen abnimmt. Die Markretikulo- 
zyten als nichsthéchste Differenzierungsgruppe des Erythro- 
zytengewebes werden bei Typinderung der Kurve friih von der 
Abnahme der Zellenzahl betroffen, und diese Abnahme wird 
um so grésser, je mehr die Stérung zunimmt. Hieraus erklart 
sich die fiir pernizidse Animie spezifische Reaktion, dass das 
R % im Blut in demselben Masse abnimmt, wie die Entwick- 
lungsstérung und im Anschluss hieran die Anaimie und die 
Linksverschiebung der Retikulozytenzusammensetzung zunimmt. 
Da das R % bei pernizidser Aniimie nicht wie bei Himoglobin- 
verlustaniimien zunimmt, nimmt SI nicht ab, und die Animie 
wird hyperchrom. 

Geht man davon aus, dass die Entwicklungsstérung des 
Erythrozytengewebes die primiire Ursache der perniziésen Ani- 
mie ist, so erhebt sich die Frage, wie der Himoglobinmangel 
entsteht. Als ursiichliches Moment kénnte da zuniichst die Ver- 
minderung der Anzahl der Blutzellen in Betracht kommen, die 
dadurch entsteht, dass das effektive Wachstum abnimmt. Gleich- 
zeitig damit, dass die Zahl der Blutzellen geringer wird, werden 
sie indessen auch grésser, und da SI unverindert ist, wird die 
Gewichtsmenge Himoglobin pro Blutkérperchen grdsser als 
unter physiologischen Verhiiltnissen. Abnahme des effektiven 
Wachstums braucht daher nicht Hiamoglobinmangel hervorzu- 
rufen. Ein anderer Faktor, der als Ursache des Hiimoglobin- 
mangels in Frage kommen kénnte, ist die abnorm kurze »Le- 
bensdauer» der roten Blutzellen. Aus den Untersuchungen 
Acusy’s u. a. geht hervor, dass »Perniziosamegalozyten» 
rascher »himolysiert» werden (aus der Blutbahn verschwin- 
den) als rote Blutzellen, die in einem normalen Organismus ge- 


bildet worden sind. Dies muss — wie von Bane u. a. betont 
wird — zu vermehrter Himoglobindestruktion fiihren. Wird 


nun die Entwicklungsstérung als das Primiire aufgefasst, so 
fragt es sich, welcher Zusammenhang zwischen der Stérung der 
Entwicklung des Knochenmarks und der abnorm kurzen »Le- 
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bensdauer» der roten Blutzellen besteht. Dieser Zusammenhang 
liesse sich wohl im Lichte der Knochenmarkverinderungen dis- 
kutieren. Kennzeichnend fiir pernizidse Aniimie ist, dass die 
roten Knochenmarkzellen abnorm friih wiihrend des Verlaufs 
der Differenzierung der Zelle »Amitosen» und andere Zeichen 
von Kerndegeneration des Typs, den Maxtmow »Ermiidungs- 
phinomen» nennt, aufweisen. Aus gewebsbiologischem Gesichts- 
punkt kann dieses »Ermiidungsphinomen» als Ausdruck dafiir 
gedeutet werden, dass das rote Blutkérperchen, um zu einem 
leistungsfihigen Stadium zu gelangen, einen griésseren Teil 
seiner Residualenergie als unter physiologischen Verhiiltnissen 
anwenden muss. Dies kann auch so ausgedriickt werden, dass 
die himoglobinhaltigen Zellen infolge von »maturation arrest» 
abnorm alt werden, bevor sie in die Blutbahn hinausgelangen. 
Im Anschluss hieran wird ihre »Lebensdauer> als Blutzellen 
abnorm kurz und um so kiirzer, je weiter die Entwicklungs- 
stérung fortschreitet. Die Entwicklungsstérung fiihrt auch zu 
vermehrter Zellteilungsaktivitit (vermehrtem primitivem Wachs- 
tum) mit Gréssenzunahme des Erythrozytengewebes. Dies 
macht es dem Gewebe méglich, eine gréssere Anzahl hiimogiobin- 
haltiger Zellen als unter physiologischen Verhiiltnissen an das 
Blut abzugeben. Bei chronischen Himoglobinverlustaniimien 
kann infolge der so erhéhten Himoglobinabgabe vom Knochen- 
mark an das Blut die Animie auf einem konstanten Hiimoglobin- 
wert erhalten oder dazu gebracht werden, trotz kontinuierlicher 
Hamoglobinverluste abzunehmen. Bei der pernizidsen Aniimie 
hat die Gréssenzunahme des Erythrozytengewebes keine solche 
Wirkung, sondern die Animie progrediert. Diese Verschieden- 
heit zwischen chronischem Himoglobinverlust und perniziéser 
Aniimie kann mit der oben erwihnten Typiinderung der Kurve 
in Zusammenhang gebracht werden. Die Diskussion gestaltet 
sich dann folgendermassen: Die Stérung bei p. A. manifestiert 
sich teils als »maturation arrest» und teils als vermehrtes pri- 
mitives Wachstum, und diese sind koordinierte biologische Er- 
scheinungen. Im selben Masse, wie die Entwicklungsstérung 
zunimmt, nimmt nicht nur das primitive Wachstum, sondern 
auch der »maturation arrest» zu, weshalb die »Lebensdauer» der 
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roten Blutzellen immer kiirzer wird. Die Himoglobinzerstiérung 
wird auf diese Weise stiindig grésser als die Hiimoglobin- 
erzeugung, und die Animie progrediert. Da nun sowohl Hiimo- 
globinzerstérung wie Himoglobinerzeugung in demselben Masse 
wie die Entwicklungsstérung zunimmt, wird die Ausscheidung 
von Hiimoglobinderivaten im selben Masse grésser werden, wie 
der »maturation arrest> zunimmt. 

Dieser Deutung gemiiss ist die Entwicklungsstérung das Pri- 
miire, und alle anderen biologischen Erscheinungen sind sekun- 
dir im Verhiltnis zu ihr. Eine Abnahme der Entwicklungssto- 
rung mit Verminderung des »maturation arrest» hat lingere 
»Lebensdauer> der Blutzellen und damit eine Zunahme threr 
Anzahl zur Folge. Zunahme der Anzahl der Blutzellen nach 
Leberbehandlung ist also nach dieser Deutung nicht nur ein 
Wachstums-, sondern auch ein Differenzierungsphinomen. 

Kennzeichnend fiir perniziédse Aniimie ist, dass die Stérung 
in derselben Weise wie bei anderen sog. Avitaminosen gesetz- 
miissig ist. Entstehung und Fortschritt der krankhaften 
Veriinderungen sind daher auch gesetzmiissig. Ihr Grad wird 
durch den Grad der Entwicklungsstérung und dieser durch 
den Grad des Mangels bestimmt. Wird der Leberfaktor 
zugefiihrt, so nimmt die Entwicklungsstérung ab und _ ver- 
schwindet und damit auch die krankhaften Veriinderungen. 
Die Schnelligkeit des Riickgangs wird bestimmt durch 
die Schnelligkeit, womit der Mangel behoben wird, und diese 
nimmt mit steigender Zufuhrdosis des Leberfaktors zu. Die 
Grisse der Leberdosis beeinflusst also nur die Schnelligkeit, nicht 
aber die Rethenfolge, in welcher die krankhaften Veriinderungen 
verschwinden. Sieht man von dem Zeitmoment ab, so kann mit- 
hin der Remissionsprozess als ein Spiegelbild des Krankheitspro- 
zesses bezeichnet werden. Er beginnt, wo dieser endete, und 
endet, wo dieser begann, und zuletzt in der Reihe von »Krisen» 
kommt die Blutretikulozytenkrise. Diese »Krise» erklirt sich 
am einfachsten daraus, dass in demselben Masse, wie die Entwick- 
lungsstérung weicht und die Kurve aus embryonal-juvenilem in 
adulten Typ iibergeht, die Markretikulozyten an Zahl zunehmen. 
Das Erythrozytengewebe erhilt damit seine Himoglobinreserve 
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zuriick und damit die Fihigkeit, den im Blute vorhandenen 
Hamoglobinmangel mit einer Retikulozytenkrise zu beantworten. 
Bei einer solechen Diskussion ist indessen die Blutretikulo- 
zytenkrise zu einem reinen Differenzierungsproblem vereinfacht 
worden. Nun wird die Zellenzahl in den Gruppen ohne 
Zellteilungsaktivitiit (Markretikulozyten Erythrozyten) 
auch durch die Zellteilungsaktivitit des Erythrozytengewebes 
bestimmt. Ohne solche Aktivitiit wiirden nicht nur die kern- 
losen, sondern auch die kernhaltigen Zellen im Erythrozyten- 
gewebe bald verbraucht sein. Man kann daher nicht die Blut- 
retikulozytenkrise als einen vom Wachstum unabhiingigen Pro- 
zess auffassen, d. h. die Diskussion auf die Differenzierungs- 
kurve griinden. Einer Diskussion der Zellenzahl der ver- 
schiedenen Gruppen kann nur die »Aktivitiitskurve» zugrunde 
gelegt werden, d. h. die Kurve, die sowohl dureh das 
Wachstum wie durch die Differenzierung bestimmt wird 
(Diagramm 3). Wie oben erwihnt, hat diese Kurve zwei 
Komponenten, eine Differenzierungskomponente, die die Kurve 
von der X-Achse aus aufsteigen lisst, und eine Wachstumskom- 
ponente, die einer solechen Hebung der Kurve entgegenwirkt. Je 
stirker die Wachstumskomponcnte ist, eine um so stiirkere Ten- 
denz erhilt die Kurve, im Anfange parallel mit der X-Achse zu 
verlaufen, d. h. S-férmigen Wachstumstyp (sog. Sigmoidtyp) 
anzunehmen. Im selben Masse, wie die Wachstumskomponente 
abnimmt und die Differenzierungskomponente zunimmt, wird 
die Kurve immer weniger sigmoid, d. h. sie nihert sich immer 
mehr »reinem» Differenzierungstyp. Mangel an dem Leberfak- 
tor hat teils »maturation arrest», teils vermehrtes primitives 
Wachstum zur Folge, was die Wirkung hat, dass die Wachstums- 
komponente zunimmt, wahrend die Differenzierungskomponente 
abnimmt. Je weiter die Entwicklungsstérung fortschreitet, um so 
mehr sigmoid wird daher die Kurve. Dies kann auch so aus- 
gedriickt werden, dass der Flexionspunkt der Kurve immer 
weiter von der Y-Achse, d. h. der Achse, welche den Grad der 
Differenzierung angibt, weg verschoben wird. Eine derartige 
Anderung der Kurve besagt, dass die Zellenanzahl in den 
niedrigerdifferenzierten Gruppen zunimmt und in den _hoher- 
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differenzierten abnimmt. Nun weiss man durch Rour’s und 
Kotxer’s Untersuchungen, dass es nach Leberzufuhr nicht nur 
zu einer »Krise», bei den Blutretikulozyten, sondern auch zu 
einer solechen bei den Differenzierungsgruppen des Knochen- 
marks kommt, und zwar in der Reihenfolge des Differenzierungs- 
grades (Diagramm 14). 

Diese Veriinderungen der Zellenzahl lassen sich meiner 
Auffassung nach in der Weise erkliren, dass der Leberfaktor 
eine Typiinderung der Aktivitiitskurve verursacht, welche Ande- 
rung dadurch hervorgerufen wird, dass die Differenzierungs- 
komponente zunimmt, die Wachstumskomponente (das primitive 


Diagramm 14. 


Normoblasten- und Retikulozytenkrisen bei pernizidser Animie nach 
Leberzufuhr. (Aus Rohr und Koller 1937.) 
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Wachstum) aber gleichzeitig abnimmt. Diagramm 15 ver- 
anschaulicht schematisch, wie die fortschreitende Typainderung 
der Aktivititskurve zuerst eine Zunahme (Gruppe III, Kurve 
2) und danach eine Abnahme (Gruppe III, Kurve 3) der 
Zellenzahl in einer bestimmten Differenzierungsgruppe _her- 
vorrufen kann. 

Der »Umschlag» von Zunahme zu Abnahme der Zellenzahl 
bedeutet auch eine Anderung der Zellenzusammensetzung der 
Gruppe. Vor der Leberbehandlung lag Linksverschiebung vor, 
und diese wird grésser, wenn nach Leberzufuhr Zunahme der 
Zellenzahl eintritt. Erfolgt Abnahme der Zellenzahl, d. h. iiber- 
wiegt die Differenzierungskomponente, so schligt die Links- 
verschiebung in relative Rechtsverschiebung um, d. h. die Links- 


verschiebung nimmt ab. 


Diagramm 15. 


Schematische Darstellung der Typanderung der »Aktivitatskurve» des 
Erythrozytengewebes wahrend des Remissionsprozesses bei pernizidser 
Anamie. 
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Wie aus Diagramm 14 hervorgeht, lassen sich die krisenartigen 
Veriinderungen in der Zellenzahl der Differenzierungsgruppen 
einer Welle vergleichen, die sich von links nach rechts fortpflanzt. 
Je hochgradiger die Animie, d. h. je hochgradiger die Entwick- 
lungsstérung ist, um so weiter nach links hin beginnt die » Welle» 
und um so grésser wird ihre Hohe. Die Hohe ist nicht dieselbe 
in allen Differenzierungsgruppen, sondern sie ist um so grosser, 
je héher die Differenzierung der Gruppe ist. Die Hohe der 
» Welle» in einer bestimmten Differenzierungsgruppe ist auf diese 
Weise gesetzmissig, da sie dem Grade der Entwicklungsstérung 
und dem Differenzierungsgrad der Gruppe direkt proportional 
ist. Die zeitliche Breite der »Welle», d. h. ihre Fortpflanzungs- 
geschwindigkeit, wird dagegen durch die Geschwindigkeit be- 
stimmt, mit welcher die Entwicklungsstérung zuriickgeht, und 
diese wird durch die Grosse der zugefiihrten Leberdosis bestimmt. 
Ist die Dosis klein, so wird jedoch auch die Héhe durch die 
Dosis bestimmt, in der Weise, dass ein »Umschlag» nur in den 
niedrigeren Differenzierungsgruppen eintrifft. In den héheren 
Gruppen, in denen kein »Umschlag» erfolgt, erreicht dann die 
Welle nicht ihre maximale gesetzmiissige Hohe. 

Unter Beriicksichtigung dieser »Wellenbewegung», sollen nun 
die Einzelheiten der Blutretikulozytenkrise diskutiert werden. 
Wie oben erwihnt, tritt bei leichter pernizidser Aniimie (geringer 
Entwicklungsstérung) keine Retikulozytenkrise im Blut nach 
Leberzufuhr ein. Dies erklirt sich daraus, dass die zeitliche 
Breite der »Welle» bei den Retikulozyten so gering ist, dass ein 
»Umschlag» in dieser Differenzierungsgruppe schon im Kno- 
chenmark zustande kommt. Dies hat zur Folge, dass aus dem 
Knochenmark an das Blut statt einer erhéhten Anzahl Mark- 
retikulozyten eine erhéhte Anzahl Markerythrozyten abgegeben 
wird, weshalb die Bluterythrozyten ohne vorhergehende Reti- 
kulozytenkrise an Zahl zunehmen. Nun wird die zeitliche Breite 
der »Welle» nicht nur durch den Grad der Entwicklungsstiérung 
bestimmt, sondern auch durch die Grdésse der zugefiihrten Leber- 
dosis. Wird die Dosis gesteigert, so wird die Zeitbreite der 
» Welle»verkiirzt. Bei hinreichend grosser Dosis kann man es auch 
bei weniger leichten Anaimien dahin bringen, dass der »Umschlag» 
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bei den Retikulozyten im Knochenmark geschieht, und der Re- 
missionsprozess verliuft dann ohne Blutretikulozytenkrise. Nur 
wenn der »Umschlag» bei den Retikulozyten im Blut geschieht, 
gilt das Gesetz, dass das Maximum der Blutretikulozytenkrise 
umgekehrt proportional der vor der Leberbehandlung vorhande- 
nen Blutzellenzahl ist. Dass dem so sein muss, ergibt sich am 
einfachsten daraus, dass die Hohe der »Welle» bei den Blut- 
retikulozyten (das Maximum der Retikulozytenkurve) dem Grad 
der Entwicklungsstérung direkt proportional und die Blutzellen- 
zahl diesem Grad umgekehrt proportional ist. Ist die zugefiihrte 
Dosis so klein, dass ein »Umschlag» bei den Retikulozyten nicht 
eintritt, so wird die Blutretikulozytenkrise nicht maximal, d. h. 
nicht die aus der Blutzellenzahl berechnete, sondern kleiner. 
Bei neuer Leberzufuhr tritt eine neue »Wellenbewegung» in den 
Gruppen ein, wo kein »Umschlag» erfolgt ist, und es kommt zu 
einer neuen Blutretikulozytenkrise. Das geschieht, bis die zuge- 
fiihrte Leberquantitat so gross ist, dass sie einen »Umschlag» 
bei den Retikulozyten hervorruft. 

Aus dem oben beschriebenen Verlauf des Remissionsprozesses 
geht hervor, dass in denjenigen der héheren Differenzierungs- 
gruppen des Erythrozytengewebes, die aus Zellen ohne Kern 
bestehen (Retikulozyten und Erythrozyten), die Verinderungen 
der Zellenzahl sekundiire Erscheinungen im Verhiiltnis zu 
einer Anderung der Gewebsaktivitit sind. Der Leberfaktor iibt 
also nur eine Wirkung auf Knochenmarkzellen mit vitalem Kern 
aus. Mangel an diesem Faktor hat sowohl eine Differen- 
zierungs- wie eine Wachstumsstérung zur Folge. Die letztge- 
nannte Stérung macht sich zuerst und am meisten bei den 
orthochromatischen Erythroblasten geltend, deren Zellteilungs- 
fihigkeit im Anschluss an den Mangel abnimmt und versehwin- 
det. In demselben Masse, wie der Mangel zunimmt, nimmt die 


Zellteilungsfihigkeit auch in den iibrigen Gruppen — _ in 
der Reihenfolge des Differenzierungsgrades — ab. Wird der 


Leberfaktor zugefiihrt, so kehrt sukzessiv die normale Zell- 
teilungsfihigkeit in den verschiedenen Differenzierungsgruppen 
zuriick, und zwar in derselben Reihenfolge, wie sie dort ver- 
schwand. Hieraus kann der Schluss gezogen werden, dass die 
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rote Knochenmarkzelle, je mehr ihre Differenzierung zunimmt, 
in immer grésserem Ausmass des Leberfaktors bedarf, um ihre 
Zellteilungsfihigkeit beizubehalten. Gewisse Forscher bestreiten 
nun, dass der Leberfaktor ein Wachstumsfaktor ist. Als 
Grund wird angefiihrt, dass Mangel an diesem Faktor vermelrte 
Zellteilungsaktivitaét hervorruft. Andere Forscher sind der An- 
sicht, dass der Leberfaktor, der bei pernizidser Aniimie Zunahme 
der Blutzellenzahl hervorruft, ein Wachstumsfaktor ist. Man 
hat da den Begriff Wachstum in verschiedenem Sinn gefasst, 
in dem einen Falle als Zellteilungsaktivitit, in dem anderen als 
Zunahme der Anzahl Blutzellen. Im ersten Falle ist jedoch 
nur die quantitative Zellteilungsfihigkeit beriicksichtigt worden, 
nicht aber die qualitative. Diese kann bei pernizidser Animie 
aus der Zunahme der Blutzellenzahl abgelesen werden, und eine 
solehe Zunahme kann daher auch Wachstum genannt werden. 
Wachstumszone wird da die héchste Differenzierungsgruppe, bei 
der Zellteilungsaktivitit vorkommt, d. h. die orthochromatischen 
Erythroblasten. Mangel des Leberfaktors hat demnach zur 
Folge: 1) die Differenzierung erfolgt abnorm langsam, 2) das 
Wachstum wird gehemmt (verminderte Anzahl Blutzellen), 3) 
der Mangel macht sich zuerst und am meisten in der Wachs- 
tumszone (bei den orthochromatischen Erythroblasten) geltend. 


Diese drei Momente kennzeichnen die Gewebsreaktion, die 
oben Nukleus- oder N-Reaktion genannt worden ist. Die - per- 
nizidse Aniimie kann daher als Folge einer N-Reaktion im 
Erythrozytengewebe bezeichnet werden. Die Stérung in den 
iibrigen myeloischen Geweben scheint aus gewebsbiologischem 
Gesichtspunkt dieselbe zu sein wie die im Erythrozytengewebe. 
Die durch Mangel des Leberfaktors hervorgerufene Reaktion 
ist indessen beispielsweise im Granulozytengewebe weniger aus- 
gesprochen als im Erythrozytengewebe. Nun ist als sehr wahr- 
scheinlich anzusehen, dass das Granulozytengewebe geringere 
Wachstumsaktivitit hat als das Erythrozytengewebe. Es scheint 
demnach, als erreiche die durch Mangel des Leberfaktors 
hervorgerufene Entwicklungsstérung in einem  bestimmten 
myeloischen Gewebe einen um so héheren Grad, je grésser dessen 
Wachstumsaktivitat ist. Man kann daher die Arbeitshypothese 
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aufstellen, dass das biologische Prinzip der N-Reaktion nicht 
nur fiir Gewebsteile, die einem bestimmten myeloischen Gewebe 
angehoren, Giiltigkeit hat, sondern auch fiir die myeloischen 
Gewebe als Einheiten in der myeloischen Gewebsgruppe. Die 
biologische Bedeutung des Leberfaktors kann da folgendermassen 
formuliert werden. 

Der in der Leber befindliche, gegen pernizidse Andimie wirk- 
same Stoff ist fiir die physiologische Entwicklung (Wachstum 
und Differenzierung) der myeloischen Gewebe notwendig und 
hat primdre Wirkung nur auf diese Gewebe. Er steigert das 
Wachstum und beschleunigt die Differenzierung der myeloischen 
Gewebe. Diejenigen Gewebe und Gewebsteile, die die grésste 
Wachstumsaktivitat haben, haben den grossten Bedarf an Leber- 
faktor. 

Hinsichtlich seiner gewebsbiologischen Wirkung kann also 
der Leberfaktor dem antirachitischen Faktor gleichgestellt wer- 
den. Nennt man nun diesen letzteren Faktor D-Vitamin, so 
kann — wenngleich der Begriff Vitamin noch immer etwas dif- 
fus ist — eine ahnliche Terminologie auch fiir den Leberfaktor 
verwendet werden. Ich habe daher vorgeschlagen, den in reiner 
Form vorliufig noch unbekannten Stoff in der Leber, der gegen 
pernizidse Aniimie wirksam ist, als myeloisches Vitamin oder 
M-Vitamin zu bezeichnen (Witton 1938). 

ZUSAMMENFASSUNG. 

1) Die Entwicklungsstérung bei pernizidser Andmie ist cha- 
rakterisiert durch 

a. vermehrtes primitives Wachstum, 

b. unverindertes Maximum der Differenzierungskurve, 

c. Anderung des Typs der Differenzierungskurve von adultem 

zu juvenil-embryonalem Typ (»maturation arrest» ), 

d. vermindertes effeklives Wachstum. 

Bei pernizidser Animie liegt kein Riickschlag zu embryonaler 
Blutzellenbildung vor, was daraus hervorgeht, dass das Maximum 
der Differenzierungskurve das fiir das adulte Entwicklungssta- 
dium physiologische bleibt. 
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2) Zunahme des primitiven Wachstums hat Grossenzunahme 
des Erythrozytengewebes (»Hyperplasie des roten Knochen- 
marks») zur Folge und damit die Moglichkeit fiir das Erythro- 
zytengewebe, eine gréssere Menge Hiémoglobin als unter physio- 
logischen Verhiltnissen zu erzeugen. »Maturation arrest» hat 
Verkiirzung der Zeit, wihrend welcher die roten Blutzellen im 
Blut kreisen (»kiirzere Lebensdauer>), und damit vermehrte 
Hémoglobinzerstérung zur Folge. Hiéimoglobinmangel entsteht, 
weil die Zunahme der Himoglobinerzeugung nicht die Zunahme 
der Hiimoglobinzerstérung kompensiert. Da sowohl Himoglobin- 
zerstorung als auch Himoglobinerzeugung zunehmen, nimml 
auch die Ausscheidung von Hémoglobinderivaten in demselben 
Masse zu, wie die Entwicklungsstérung und damit die Aniéimie 
fortschrevtet. 


3) Nach Leberzufuhr nimmt die Entwicklungsstorung ab und 
verschwindet schliesslich, und der Remissionsprozess spiegelt in 
gewissem, Grade die ontogenetische Entwicklung des Erythro- 
zytengewebes wieder (das primitive Wachstum nimmt ab, 
wiihrend das effektive zunimmt, und der Differenzierungsprozess 
wird beschleunigt). Wdahrend der ontogenetischen Entwicklung 
steigt jedoch das Maximum der Differenzierungskurve, was 


wihrend des Remissionsprozesses nicht der Fall ist. 


4.) Die Veriinderungen in Knochenmark und Blut, die wihrend 
des Remissionsprozesses entstehen, werden als Folgen davon auf- 
gefasst, dass Leberzufuhr Zunahme der Differenzierungsaktivi- 
tit und Abnahme des primitiven Wachstums verursacht, weshalb 
die Aktivititskurve sukzessiv von Wachstumstyp zu Differenzie- 
rungstyp ubergeht (Diagramm 15). 


5) Pernizidse Anémie wird als durch eine N-Reaktion in den 
myeloischen Geweben hervorgerufen angesehen und mit Rachitis 
verglichen, die durch eine N-Reaktion in den Bindesubstanz- 
geweben hervorgerufen wird. 


6) Die D-Vitamine wirken primir nur auf die Bindesubstanz- 
gewebe und der Leberfaktor primér nur auf die myeloischen 
Gewebe. Beide Faktoren beschleunigen die Differenzierung und 
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steigern das Wachstum, und den gréssten Bedarf an diesen Stof- 
fen haben diejenigen Gewebe und Gewebsteile, die die grdsste 
Wachstumsaktivitit haben. 


7) Da der gegen die pernizidse Animie wirksame Stoff 
aus gewebsbiologischem Gesichtspunkt dieselbe Wirkung wie 
D-Vitamine hat, wird vorgeschlagen, dass dieser bislang sei- 
ner chemischen Struktur nach unbekannte Stoff das myeloische 
Vitamin oder M-Vitamin genannt wird. 
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